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FOREWORD 


This report is the eighth in a series on mechanical mining 
in bituminous-coal mines. Following the publication of Informa- 
tion Circular 7014 on Multiple-Shift Mechanical Mining in 1938, 
Information Circular 7067 published in 1939 and Information Cir- 
cular 7178 in 1941 also discussed the same subject. Information 
Circulars 7223 issued in 1942, 7527 in 1949, and 7631 in 1952 
dealt with the extraction of pillars with mechanized equipment. 
In 1954, the seventh report, Information Circular 7696 on meth- 
ods of mining with continuous mining machines, was published. 
Reference to these reports is made in the appendix. 


This report deals with methods and equipment used in under- 


ground mine development. Additional reports in the series will 
be published. 
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| SUMMARY 
With the increased use of mechanized equipment in mining bituminous coal, pro- 
duction panels are mined out rapidly. To keep current with the rapid completion of 
production panels, development work must be speeded up also. 


Although the same type of equipment usually is employed in development as in 
production places in the same mine, past output per man for development usually was 
less than from production panels. A study of development practices in 14 mines re- 
veals a tendency toward equalization of the output per man between development and 
production. 


INTRODUCTION 


The study of methods and equipment used in underground bituminous-coal-mine de- 
velopment was undertaken to determine how the application of modern methods and 
equipment affect the rate of entry development. 


In this automation era, an industry that does not remain alert and improve its 
methods and practices may lose the market for its product. The coal industry has 
been accused of being slow to adopt modern mining methods, but nothing is farther 
from the truth. This industry is continually trying new methods and equipment to 
produce more coal for less money and thereby permit wider use of its product. Un- 
derground mining is beset with problems that would be considered unsurmountable in 
many surface operations; when solved at each individual mine, they become part of 
the normal operation at that mine. 


Coal still is a basic industrial fuel of the Nation and is relied upon to meet 
highly competitive and fluctuating demands. In this respect, the producers have 
done a remarkable job, especially when it is considered that these fluctuations have 
not always been gradual. Coal mines cannot be kept economically on a standby basis 
and be ready to produce intermittently at maximum rate. A mine can be planned to 
yield a given daily production and, as many have been forced to do, can be operated 
for a limited time at less than the planned rate. However, if the production rate 
of a mine is reduced severely or if reduced for a long period, the operation may 
become too costly and have to be abandoned. Once a mine is abandoned, it is seldom 
reopened and put back into operation; consequently, the production potential of an 
abandoned mine is eliminated from future planning. Should the demand for coal then 
increase or an emergency occur during which greater production is needed, the mines 
still in operation would be expected to yield the additional fuel. If existing 
mines could not produce the needed increase, new mines would be opened to supply the 
increased demand. Even though most coal companies usually have a plan, complete in 
all details, for a new mine, only a few new mines are opened each year. New mines 
are not only expensive to open and to develop to capacity, but such work requires 
time. Therefore, unless an increased demand for coal is indicated to be more than 
temporary, the demand may be over before the new mine could be developed for 
production, 
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This report deals with the methods and equipment used in underground mine de- 
velopment as differentiated from those used in production. It is the eighth in a 
series of publications that describe the methods and practices used in mining bitu- 
minous coal mechanically. A list of previous publications is given in appendix II. 
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PROCEDURE 


The plan of the study was explained to officials of mines in which it was pro- 
posed that studies be made. If these officials gave permission to have a study at 
their mine, the Bureau engineer assigned to the job obtained general information 
from them for use in describing the mine operation. 


A map was requested; if not available, a suitable sketch from the posted mine 
map was made of the development section to be studied. 


By underground examination the location of each working face in the development 
group was determined and shown on the map. The underground workings were measured 
for comparison with those shown on the map. The mining plan, cycle of operation, 
the units and types of equipment being used, and all phases of the work were observed. 
The duties of each full- and part-time crew member of the development unit were ob- 
served and recorded. 


The mining plan was drawn to show how the unit being studied was operated. The 
coal bed was measured to get its average thickness in the area; from this average 
measurement a bed section was sketched to show partings and the portions of the bed 
mined, if the full bed thickness was not mined. If available, details of the com- 
plete overburden section were obtained. During this phase of the study a record was 
kept of the number of man-shifts worked, the number of tons produced, and the ad- 
vance in each working place. 


As it was impossible in the allotted period to spend a long time at any mine 
for gathering extensive data to establish operating averages, the mine officials 
were requested to keep an accurate record over a 6- to 8-week period of the man- 
shifts worked and the tons produced from the specific section of the mine. After 
this period elapsed, the mine was revisited, and the advance in each working place 
was entered on the map. From the total advance of the workings, the number of man- 
shifts worked, and the tons of coal produced during the entire investigation period, 
comparisons could be made with work in production areas in the mine. 


On conclusion of the work at each mine, a report was prepared covering the en- 


tire study at that mine. The report was submitted to the mine operator for comments 
and his approval for publication of the data by the Bureau. 
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MINE DEVELOPMENT 


Definitions of Development and Production 


In coal mining there are two broad classes of underground openings: (1) Those 
made for mine development and (2) those made for production. The development work 
comprises driving entries, entry crosscuts, room necks, or other openings necessary 
to make production places from which most of the coal will be produced later. 


All development openings formerly were driven narrower than production places, 
and the term "narrow" was used synonymously with "development."' Only a few men could 
work as a group in development headings, because the places usually were so narrow 
and were driven in sets of 2 and 3. The rate of progress therefore was slow, and the 
cost of development coal was high. 


As the mines became more mechanized and yielded larger quantities of coal at a 
faster rate per shift, it became necessary to increase the quantity of ventilating 
air. If the customary 2 or 3 headings could not be driven wider, the number of head- 
ings had to be increased. This procedure, in turn, permitted the use of more workmen 
in the development group, as well as a larger concentration of faces to get more ef- 
fective use of the mechanical equipment. [It is common practice now to drive develop- 
ment headings up to 10 to 12 in a group; in many instances the headings are driven 
wider than heretofore. As the width of the development heading approaches that of 
the production place, the productivity from development more nearly equals that from 
the production places. 


In contrast with development places are those for production. In the room-and- 
pillar system the production places are rooms in the panels and all pillars that are 
mined on retreat. In the block system the blocks mined on retreat would be consid- 
ered the production working places, and in a longwall system they are the long faces 
being advanced or retreated. 


According to the definition of "development" and "production" as used in this 
report to describe working places, it is assumed that development is primarily the 
driving of main, cross, and panel entries (together with crosscuts) necessary to form 
production panels. Even though the yield of coal from each type place is equal, de- 
velopment must precede formation of a production place. 


Ratio of Development to Production 


For successful operation of a mine the relationship between development and 
production at the mine should be determined. The "rate of development" as used in 
this report is considered to be the rate of bed penetration (feet of openings driven), 
although, strictly speaking, the production area developed by a given footage driven 
is a factor. This relationship could be called the development-production ratio and 
from it can be determined the rate of development necessary to permit continued pro- 
duction at a given rate. If development does not exceed production at the rate rep- 
resented by the development-production ratio, mining in a production section could 
be completed before the next production section is ready for operation. This may 
cause a reduction in the daily mine yield if there is a difference in rate of yield 
between development and production places. In mines where the cost of coal mined in 
development is more than that from production sections, such imbalance between de- 
velopment and production would increase the overall cost of the mined coal. 
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It is apparent that different ratios of development to production must be used 
for new mines compared with old ones; for mines with shaft openings as compared with 
those opened by drift; for mines using room-and-pillar method mining as opposed to 
the block system or the longwall system; for mines in which pillars are recovered in 
mining compared with those in which pillars are not recovered; and for mining in 
thick coal beds as against mining in thin beds, 


Factors Determining Amount of Development Needed 


In the study it was found that there were many variables on which the develop- 
ment-production ratio depends, and the influence of several of the more important 
factors are discussed, 


Desired Output of Coal Per Day 


One of the first decisions to make is to determine what total output of coal is 
desired from the mine per day. This factor probably is influenced by the seasonal 
demand. If the cost of development coal is comparable with that from production, a 
light demand could mean that all of the yield might be from developing new panels in 
preparation for heavier demand when more production places would be needed. If the 
costs of development coal are higher than of production coal, the supply for even a 
light demand should be furnished in accordance with the development-production ratio. 


Type of Mine Opening 


Perhaps the type of mine opening does not have too much influence on the devel- 
opment-productzon ratio, but it does affect the rate at which development can proceed 
to make production places. This is true, especially with new mines. If the mine is 
a shaft, development can proceed in two or more directions, depending on the plan of 
the mine bottom. If the mine is opened by drift it may be necessary to advance 
drifts in one direction only for a long distance before lateral entries can be 
started. With older mines the type of opening is not so important, because develop- 
ment places can be started simultaneously from many locations, 


Presence of Gas 


Whether or not a mine is gassy will influence on the amount of development 
needed to make production panels. If there are too few entries in a development 
group to permit travel of an adequate amount of air to dilute and disperse mine gas, 
additional development entries will have to be driven. Or, it may be possible to 
enlarge the cross-section area of each entry to get the added area for increasing 
the air supply; but either way, the amount of development would be increased over 
that needed if the mine is not gassy. 


System of Mining 


One of the most important factors that determine the amount of development 
needed to keep the operation in balance is the system of mining used. To demon- 
strate the possible effect of the plan of mining on the development-production 
ratio, two plans of mining an area will be compared. Figure 1 shows the general 
plan schematically. Each mining plan begins at the bed outcrop; and working panels 
are developed by multiple main and cross entries, the panels being turned off both 
sides of the cross mains. 
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The development is indicated by letters A to J, and the production units re- 
sulting from the development are indicated by numerals. For example, it will be 
seen that, by driving entries in sections A and B, the first cross mains will be 
advanced far enough to start development C in four places which, when completed, 
will make 4 production panels (4 panels marked 1 in fig. 1). Four additional panels 
(shown as 2 in fig. 1), off the first cross mains, can be developed by driving de- 
velopment D and E. To get production panels off the second cross mains, it would be 
necessary to develop F, G, and I, following the same pattern as in developing panels 
off the first cross mains. 


Figure 2 is the plan of a mine to be mined by the block system with the blocks 
to be recovered on retreat. In this plan main and cross main entries 16 feet wide 
are driven in groups of 8 on 45-foot centers. All crosscuts are 16 feet wide on 80- 
foot centers, It is assumed that the coal bed mined is 84 inches thick. 


A development crew similar to that observed at one of the mines studied will be 
assumed to comprise the following workmen: 


Number Number 

Classification of men Classification of men 
FOFEMAN coccccccenceccesesensececoos 1 Shot firer _Trrrrrerereree eee ee l 
Loading-machine operators .cccccces 2 Shuttle-car operators .ecccccces 3 
Loading -machine operators' helpers 2 Roof bolters wererreerunee Se ee ee 4 
Cutting-machine operators ..ccooses 2 MOCNANLC: 6:56.6s. 6.60 0.00'e.0600.06 6006s 1 
Cutting-machine operators’ helpers 2 BOOM MAN sccvccscccscvccsscccses 1 


Total eeeoeoeoeesceaovoeeoesvp eevee 0n0e8 19 


Google 


Outcrop Fan Outcrop 


Mining limit 100’ HHT WUC 100° Mining limit 
YM area WOU TUUL YUE 
Yj NODE] eM 
THA OO UIs 
i, DOOWOOD ba 
1 OOOO HOGT0 
I 000000 NGIOD 
p) «= (UOOYOO0) §=—opndndn 3 
tl [] Main entries [] nooo 
O DOOD 00 ooodiooo 
I DOO OOO CUGOOO0 
1 DOOWOOC OO DDEB4— sor bert 
) ae 
Djeeer Ino ooo DOQO00 


ui Ty eet UUUuUuL 
nm05000 0000000) | coo gon 
[ aaah CORIO CORD O! 
[J nngniogg JOOVIOUO) | VOODOO 
0 at ooogooo! | ooodoot 
U OOOO] |oonnuoL 
UU DUO UL TIO OT fo HDI E 
DUO UC DIDI O | Pamer ininie) D 
000 ono Oo eee 
are SIO MO OO ooo eee 
= #0$ SS RS se besa Saucer 
HUW U O00 
Hat ee 
oon 
U nonigog UUUUUD 
nog UOUUDU 
| nim /pgoBa 


Figure 2, - Development of block system from outcrop. 
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This group will work as a team, and individual workers will be used interchange- 
ably for any work to be done. 


Mining equipment of the same type and amount as used at a mine studied is pro- 
posed for this plan as follows: 


3 mobile-loading machines (1 to be kept in reserve as a spare). 
2 universal cutting machines. 
2 roof-bolting machines. 

2 hydraulic coal drills mounted on roof-bolting or cutting 
machines. 

shuttle cars. 

rock-dusting machine. 

30-inch belt conveyor. 

supply track. 

car hoist. 


— me et 


Before any of the blocks (production places) are ready for retreat mining, the 
entries and crosscuts in development sections A, B, and C must be completed. The 
total development work necessary to complete four production panels (marked 1 in fig. 
1) therefore is: 


Development 
section 


| re ae are ee 


Number 
of units 


[Entry | 
19,280 | 6,786 | 26,066 1 
3,920] 1,653 | 5,573 
15,400 | 4,814 | 20,214 4 

| 38,600 | 13,253 [51,853 | 


While these 4 production panels are being retreated, additional development 
work should be in progress, so that when the 4 panels (shown as 1 in fig. 1) are 
completed, 4 additional panels (shown as 2 in fig. 1) will be completely developed. 
To accomplish this, the development in D and E must be completed as follows: 


Number 
of units 
15 ,400 4,814 | 20,214 4 

118,280] 6,264 | 24,544] 


The plan of mining, the number of men in the crew, the type of equipment, and 
the amount of equipment are the same as those used in one of the mines studied. At 
that mine the average advance in the group of entries (and the required crosscuts) 
was 171 feet per shift or 21.4 feet of development per entry per shift. At this 
rate of mining, it would require 691 work shifts of the unit crew to complete the 
118,068 feet of development necessary for preparing 4 production panels for opera- 
tion. To develop the next 4 production panels and each succeeding group on the same 
cross mains would require driving 89,516 feet of development work; at the rate of 
171 feet per unit shift, this would require 524 unit shifts. 


Grand total, 


Bootes sees 


C eeseeoeee08e0e86 0 


Total eee 


Development 
section 


Grand total, 


Do wierd wa eee wee 


Total ... 


Development required to complete the first group of 4 production panels off the 
second cross mains would be F, G, and I, or a total of 138,140 feet. At the rate of 
171 feet advance per shift, the development would require 808 unit shifts. For each 
succeeding group of 4 production panels on the second cross mains, the development 
would require 89,516 feet of development or 524 unit shifts of work. 
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Thus, if a new mine is developed in accordance with the plan shown in figure 2, 
the following development would be required: 


Unit 
Feet shifts 
First set of 4 production places off first cross mains .. 118,068 691 
First set of 4 production places off second cross 
MALS. sseidie eins sos Cie dow VS4 Soe Be Os SW Sea Sie wie wesw ee LOG, 140 808 
Each succeeding set of 4 places off either first or 
SECOnNG CrOSs. MALNS” ssn0se sei Wes ON eee ew etee eee ee scwan, OF9,516 524 


For comparison, development of a room-and-pillar method of mining in thin coal 
beds has been calculated, using the same schematic plan. This plan is shown in 
figure 3. 


Main and cross entries 25 feet wide are driven in groups of 6 on 50-foot cen- 
ters. All entry crosscuts are 20 feet wide on 80-foot centers in the mains. 


Panel entries 25 feet wide and on 50-foot centers are driven off the cross 
mains in groups of 4. Leaving barrier pillars 200 feet wide to protect the main and 
cross main entries, rooms 40 feet wide on 55-foot centers are turned off the outside 
panel entries and driven 275 feet deep, with crosscuts 30 feet wide on 69-foot cen- 
ters. It is assumed that the coal bed is 36 inches thick and that the entries are 
advanced in pairs a predetermined length, after which the succeeding pair in the 
panel or each succeeding pair in the mains and cross mains is advanced, Production 
mining will be done by driving rooms in pairs advancing on one side of the panel and 
retreating on the opposite side. 


A development crew similar to that used at one of the mines studied will be as- 
sumed and comprises the following men: 


Number Number 

Classification of men Classification of men 
Section: ELOreman. :é666s< ee seew cde 1 CONVEYOE MAN .ecccccccccccccecs 1 
Loading-machine operator ..rcccccees 1 TAIMDEEMAN: oie s 6 o's s0'e6 os so'ss0 00s 1 
Loading-machine operator's helper.. 1 Supp Ly ‘MAN: 5ve°s, 66.0 sieie6 S06 6e.e 1 
Cutting-machine operator ..cccceces 1 Mechanic cccccccccccsccvessces 1 
Cutting-machine operator's helper... 1 BOOM ‘MAN. 6 /s-si6 ase ew ee siee es e6 S00 1 
Total wecvevccesessceccss 10 


This group of men will work as a team, and individual workers will be used inter- 
changeably for any work to be done. 


The following mining equipment would be needed for this plan: 


loading machine, 

piggyback conveyors. 
shortwall cutting machines. 
chain conveyors. 

mother chain conveyor, 
elevating conveyor. 
handheld electric drills. 
roof-bolting machine, 
supply track. 

car spotter. 
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Figure 3. - Development by room-and-pillar system from outcrop. 
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In this plan of development the following work is necessary to complete the 
first four production panels (shown as 1 in fig. 1): 


Feet in unit 
preg ena reg End 
Entr Crosscut] necks{ Total of units 
- l 
- 2 


Development 
section 


Grand total, 


8,730 | 2,500 
3,900 | 1,125 5,025 
4,350 | 1,425 | 1,076] 6,851 4 
[16,980 | 5,050 | 1,076] 23,106]  —__—s—sd 


While these 4 panels are being mined, additional development work should be in 
progress so that when the 4 panels (shown as 1 in fig. 1) are mined out, the next 4 
(shown as 2 in fig. 1) should be completely developed and ready for mining. To com- 
plete the next 4 panels and each succeeding 4 off the same cross mains, the follow- 
ing development in D and E must be completed: 


Feet in unit 
rae Teccescal teen | a, 
Entr Crosscut| necks] Total of units 
4,500 1,350 5,850 
4.350 1,425 1,076 6.851 4 
| 8,850 | 2,775 | 1,076] 12,701 {[  —s 


The plan of mining described, together with the number of men in the unit crew 
and using the same type and amount of equipment, is similar to that observed at one 
of the mines studied. The total advance in entries and crosscuts per unit shift 
using the described plan would be about 56 feet. At this rate of development, it 
would require 870 shifts for the 48,684 feet of development necessary to prepare 4 
panels for production. To develop the next 4 panels on the same cross mains would 
require 39,104 feet of development or 700 unit shifts of work. 


Be Gee hace era he as 
B @eeoeeeseeoeeeeoeeee?#es8e 


C @®eeeoeoeseseeeeoeeoeeee#es @ 


Total eeevene 


Development 
section 


Grand total, 


D @eeeeeeeeseeeenvesevse 


E ee@eeeaoseseeeseeeseseseees 


Total eeeceeve 


Development required to complete the first group of 4 production panels off the 
second cross mains would be F, G, and H or a total of 55,939 feet. At the rate of 
56 feet advance per unit shift, the development would require 1,000 shifts. Each 
succeeding group of panels off the second cross mains would require 39,104 feet of 
development or 700 shifts of work. 


Thus, if a new mine is developed in accordance with the plan shown in figure 3, 
the following development is required: 
Unit 
Feet shifts 
First set of 4 production places off first cross mains .... 48,684 870 
First set of 4 production places off second cross mains ... 55,939 1,000 
Each succeeding set of 4 places off either first or second 

CYOSS “MALNS © o05.0:6.5.ssoes 66h ow 60 6 we WS 656s Ee Oe See Sw eee eewe O95 LOG 700 


Comparing this development with that for plan 1 (fig. 2), it will be seen that 
many more feet of development is required under plan 1 than under plan 2. However, 
the total number of unit shifts required to develop four production panels is much 
less under plan 1. Not all of the difference between the feet of development neces- 
sary for each plan is caused by the different systems of mining. There is a vast 
difference in the thickness of the coal bed and, therefore, in the types of equipment 
used, 


Google 


ll 


Types of Equipment Used 


As pointed out in comparing two systems of mining, an important factor affect- 
ing the development-production ratio is the size and type of equipment used. More 
so in bituminous-coal mining than in most any other business, the operation at each 
mine gets to be custom-made. In many mines the type of equipment used for develop- 
ment is identical with that used for production. Too frequently, a mining method is 
built around a type of equipment, simply because the equipment is on hand. The 
mines studied show great variation in types of equipment used, ranging from hand- 
loading equipment to continuous-mining machines. Because a report in this series of 
publications already has been published on methods using continuous-mining machines, 
only one study was made at a mine where a continuous-mining machine was used in de- 
velopment. As was expected and based on the results of the continuous-mining study, 
the tons per man-shift in development was higher at this mine than at other mines 
studied. 


Man-Shifts to Develop Panel 


The time needed to get a panel completed for mining is an important factor in 
determining the development-production ratio. By means of the process used in de- 
termining the amount of development for each plan of mining previously given in this 
report, the man-shifts necessary to mine the development coal can be estimated. In 
addition to actual mining of the coal in development, other operations are essential 
before production can be started. These items include brushing (if needed for man- 
ways, haulage roads, or aircourses), making connections with permanent powerlines and 
airways, and installation of pumping, ventilating, and powcr accessories where needed 
in the panel roadways. 


Man-Shifts to Mine Panel 


The number of man-shifts needed to mine a production panel completely can be es- 
timated closely enough to determine how soon the next panel should be ready for min- 
ing. Records kept on each production panel as mining progresses will provide more 
accurate data for future planning, bécause such records would reflect any changes 
made in any of the factors that affect the rate of production. 


RESULTS OF STUDY 


The methods and equipment used in developing underground bituminous-coal mines 
were studied at 14 mines in West Virginia, Pennsylvania, Kentucky, and Ohio. These 
mines are referred to by a number only in this report and were selected to obtain 
operational data on the various types of equipment and the mining methods used. Ex- 
pected diversifications in methods and equipment were found in the studies. Some 
types of equipment were used in several different methods of mining; with varied nun- 
bers of men in the crew with different numbers of entries in a group; and in beds of 
different thicknesses, 


Where possible, production data were obtained also for comparison with those for 
development. This was not always possible, because the production units, as at mine 
9, were used for loading rock, and the time for each work was not kept separately. At 
mines 13 and 14, development work only was in progress. 


Table 1 summarizes for the 14 mines data giving bed thickness, mining thickness, 
development data, and comparative yield from production places at some mines. A more 
complete summary for each mine and the classification of all employees at each mine 
are given in appendix I. 
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At mines 2, 3, and 5 the development work studied employed hand-loading methods. 
A continuous-mining machine was used for the work at mine 7. At all others mobile- 
loading equipment was in use. No simple comparison between mines can be made either 
on tons per man-shift from development basis or on number of feet of advance per 
shift, even when similar equipment is used. However, for the 3 mines using hand- 
loading methods, the yield per unit crewman per shift ranged from 10.9 to 13.5 tons 
and averaged 12.3. At the 10 mines where mobile-loading equipment was used the 
yield ranged from 10.4 to 42.5 tons per man-shift and averaged 27.7 tons. The yield 
at the one mine using continuous-mining machines was 42.8 tons per man-shift. Al- 
though it is unwise to form conclusions based on the results from studies at only 14 
mines, at least a definite trend is shown. The difference in output per man-shift 
between development and production decreases as the degree of mechanization used in 
development increases. At mines 4, 7, and 10 the output per man-shift was greater 
in development than in production. 


DESCRIPTIONS OF MINES STUDIED 


Each mine studied is described so that details are available for comparisons. 
These data can be used in formulating a plan of mining for types of equipment most 
suitable for underground coal-mine development under selected conditions. A classi- 
fication of employees at each mine, as well as a summary of operation for the mine, 
are given in appendix I. 


Mine 1 


This mine is operated in the No. 3 Elkhorn bed, which averages 35 inches thick 
in this area. (See fig. 4.) The bed is flat lying, with some local dips. The coal 
is underlain by fire clay and overlain by a sandy shale that usually provides good 
roof. The overburden averages 315 feet thick and consists mainly of strata of shales 
and sandstones. 


The mine is operated 2 shifts a day and produces an average of 1,070 tons of raw 
coal (1,049 tons of clean coal), using the following units: 


2 mobile-loading piggyback to chain-conveyor units developing 
panel entries; 9 men each. 

1 mobile-loading piggyback to chain-conveyor unit mining rooms; 
9 men. 


A detailed study was made of one entry development unit only. Entries 30 feet 
wide are driven in sets of 4 on 52- and 68-foot centers, with crosscuts 20 feet wide 
on 68-foot centers. (See fig. 5.) Entries are developed by a unit consisting of 9 
men, 1 mobile-loading machine, 2 piggyback conveyors, 2 shortwall cutting machines, 
2 chain conveyors (in entries), 1 mother chain conveyor, 1 elevating conveyor, 2 
handheld electric drills, 1 roof-bolting machine, 1 supply truck, and 1 car hoist. 


The cycle of operation is: Timber, drill and cut, extend conveyor, blast, and 
load coal. Power to operate the mining equipment is furnished at 250 volts d.c. 


Entries are advanced in pairs, with a 38-foot coal pillar between each. The 
first pair (entries 1 and 2) is advanced 340 feet. Equipment then is moved out and 
set up in entries 3 and 4. While these entries are being advanced, the bottom is 
brushed, the main-line track is extended in number 1 and 2 entries, and a new load- 
ing station is established 320 feet ahead of the old station. When the entries 3 
and 4 are advanced 340 feet, the equipment is moved back through the last open 
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crosscut to entries 1 and 2, and the same cycle is repeated. Three rows of props on 
each side of the chain conveyors, spaced 4 and 5 feet apart, support the roof. Roof 
bolting is done when required with 3/4-inch expansion shell-type bolts 2 feet long 
set against 6- by 6- by 3/l16-inch steel bearing plates. The bolts are set on 5-foot 
centers, 


Five equally spaced holes 9 feet long are drilled 1 foot below the roof. The 
coal is bottom-cut, and the conveyor is extended. Each of the holes drilled in the 
coal is charged with four sticks of permissible explosives; they are blasted one at 
a time. 


The coal is loaded through a piggyback conveyor, transferred to a chain con- 
veyor, and discharged into 2-1/2-ton-capacity, steel, bottom-dump mine cars. The 
loaded cars are transported to the surface by a 15-ton trolley locomotive. 


Main-line haulage track is 60-pound rail laid on 42-inch gage. Panel haulage 
track is 40-pound rail laid to the same gage. 


Rock dusting is done by hand on shift and by machine on weekends, when required. 
A unit crew consists of the following men: 


Section foreman ..cccccccccccccscccseccce 
Loading-machine operator ..wcccccccccccce 
Loading-machine operator's helper ....... 
Cutting-machine operator ..ccccccccccccce 
Cutting-machine operator's helper ....... 
COMVEYOF MAN .cccccccccccccesccccsccccces 
Timberman .eccccccccccscccscsccccccccscces 
Utility or supply man ..cccccccccccccccce 
BOOM MAN ceccccccccccccccccccccccccsccces 


Total @eeeeeeescoeavoeeoeseoeevaeeveesve2enene ee eee 0 0 


Of eo 


A unit crew produces an average of 150 tons of raw coal per shift, or 16.7 tons 
per man-shift. The average advance in each entry in a development group is 10 feet 
per shift, a total of 20 feet for the group. 


Mine 2 

This mine is operated in both the Pocahontas No. 4 and the Pocahontas No. 3 coal 
beds. A detailed study was made of development in the No. 3 bed, which averages 36 
inches in thickness in this area. (See fig. 6.) The bed is flat lying, with a few 
horsebacks or local rolls. A bone-coal parting 4 inches thick occurs 22 inches above 
the bottom of the bed. The coal is underlain by a firm, clayey shale and overlain by 
2 feet of shale, above which is a sandstone 145 feet thick. The overburden ranges 
from 350 to 960 feet in thickness and consists of shales, sandstones, and a few coal 
beds. 


The mine is operated 1 shift daily in the No. 3 bed, from which an average of 98 
tons of raw coal (87 tons of clean coal) is produced, and 2 shifts daily in the No. 
4 coal bed, from which an average of 1,412 tons of raw coal (1,257 tons of clean coal) 
is produced. 
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The following units are used: 


l unit, hand-loading onto chain conveyors, developing main entries; 
9 facemen (No. 3 bed). 

2 units, hand-loading onto chain conveyors, mining rooms; 12 
facemen each (No. 4 bed). 

1 duckbill unit in room mining; 9 facemen (No. 4 bed). 

2 units, mobile-loading, chain conveyor, developing entries 
and mining rooms; 15 facemen each (No. 4 bed). 


A detailed study was made of the 9-man main-entry development unit. Main en- 
tries 14 and 20 feet wide are driven in sets of 6 on 50-foot centers, with crosscuts 
9 feet wide on 90-foot centers. (See fig. 7.) The haulage entry (No. 4 in fig. 7) 
is driven 14 feet wide and top-brushed to 6 feet above the rail. The entries are ad- 
vanced in pairs for 300 feet. These entries are developed by a unit consisting of 9 
men, 2 shortwall cutting machines, 2 handheld electric drills, 3 chain conveyors, 1 
elevating conveyor, and a car hoist. Power to operate the equipment is furnished at 
250 volts d.c. 


The cycle of operation is: Timber, drill, cut, blast, and load coal. Four 
rows of props on 4-foot centers are set in each entry. Four holes are drilled below 
the bone parting, 1 on each rib and 2 near the center of the entry. The entry then 
is undercut with a shortwall cutting machine. A charge of 2 to 4 sticks of permissi- 
ble explosive in each hole is used to break the coal. The facemen handload the coal 
onto the chain conveyors; it is transported by the mother conveyor and an elevating 
conveyor to 3.2-ton-capacity steel mine cars. Loaded trips of 8 to 10 cars are trans- 
ported by a 15-ton locomotive to the rotary dump at the slope bottom. A 42-inch belt 
conveyor transports the coal mined from both coal beds through a 19° slope to the 
surface. 


A crew of 3 men on each of 2 shifts top brushes, bolts the roof, and lays track 
(60-pound) in No. 4 entry. Wedge-type bolts, l-inch diameter by 42 or 48 inches long, 
are set against 6- by 6- by 3/8-inch steel bearing plates. Bolts are set 3 feet from 
the ribs and 4 feet apart. 


Rock dusting is done by hand casting on shift and by machine off shift. 


A unit crew consists of 9 men - 6 men to timber, drill, cut, blast, and load 
the coal in the entries; 1 foreman, 1 supply man, and 1 boom man. This unit crew 
produces an average of 98 tons of raw coal per shift, or 10.9 tons per man-shift. 
The average advance in each entry in a development group is 6.1 feet per shift, a 
total of 36.5 feet for the group. 


Mine 3 


This mine is operated in the Pocahontas No. 3 coal bed, which averages 40 
inches in thickness in this area. (See fig. 8.) The bed is flat lying, with few 
minor rolls or disturbances. A bone-coal parting occurs 29 inches above the bottom 
of the coal bed. The coal is underlain by a firm shale and overlain by 3 to 8 inches 
of draw slate that is taken down during mining and gobbed in working places. The 
overburden averages 435 feet in thickness and consists of shales and sandstones. 


The mine is operated 2 shifts daily and produces an average of 963 tons of raw 
coal (819 tons of clean coal), using the following units: 
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l unit, hand-loading onto chain conveyors, developing entries; 
12-1/2 facemen each shift. 

1 unit, hand-loading onto chain conveyors, mining rooms; 6-1/2 
facemen, first shift; 4-1/2 facemen, second shift. 

2 units, loading into mine cars; 35 facemen on first shift; 
12 facemen on second shift developing entries and mining rooms. 


A detailed study was made of the 12-1/2-man entry-development unit. Main en- 
tries 24 feet wide are driven in sets of 6 on 70-foot centers, with crosscuts 24 
feet wide on 100-foot centers. (See fig. 9.) These entries are developed by a unit 
of 12-1/2 men, 6 shortwall cutting machines, 6 handheld electric drills, 6 entry 
chain conveyors, 2 mother chain conveyors, 6 face chain conveyors, and a 30-inch 
belt. Power to operate the mining equipment is furnished at 250 volts d.c. Each 
entry is advanced by a crew of two facemen. 


The cycle of operation is: Cut, drill, blast, load coal, extend chain conveyor, 
and timber; some of these operations are done simultaneously. Wood posts spaced on 
5-foot centers and, where required, 4- by 8-inch by 12-foot wood crossbars set on 
wood posts, support the roof. Entries are bottom-cut; and 4 holes, each 7 feet long, 
are drilled 4 inches below the roof and spaced on 5-foot centers. Each hole is 
charged with 3 or 4 sticks of permissible explosive and detonated 1 hole at a time. 
Rock dusting is done on shift by hand casting. 


The coal is hand-loaded onto chain conveyors, transported, and discharged onto 
a 30-inch belt in entry 4. The coal is conveyed to the surface and discharged to a 
bin, then loaded to 2-1/2-ton steel mine cars, which are transported to the prepara- 
tion plant by a 15-ton locomotive in 30-car trips. The haulage track is 60-pound 
rail laid on 42-inch gage. 


A unit crew consists of the following men: 


Section foreman @eeeeeeoeese@neneaes eos oeoedeeoeeaeese 8 1/2 
Facemen (6 entries, 2 men each) ...... 12 
Total e®eeeoeevoeveaeeeveevoeeoeovoeaeeeneneoneenneoeee 8 86 12-1/2 


A unit crew produces an average of 156 tons of raw coal per shift, or 12.5 tons 
per man-shift. The average advance in each entry in a development group is 5.5 feet 
per shift, a total of 33 feet for the group. 


Mine 4 


This mine is operated in the Lower Kittanning or B coal bed, which averages 42 
inches thick in this area. (See fig. 10.) Only 38 inches of the bed is mined. The 
top 4 inches is bone coal and usually is left unmined. Over the bone coal is 3 to 4 
feet of gray shale, above which is a stratum of sandy shale 60 feet or more thick. 
The overburden consists mainly of sandstones and shales and averages 280 feet in 
thickness, 


The mine is operated 2 shifts per day and produces an average of 627 tons of 
raw coal (552 tons of clean coal), using the following units: 


1 conveyor-mobile-loading unit developing panel entries; 9 facemen, 
1 conveyor-mobile-loading unit mining rooms and pillars; 3 facemen. 
1 conveyor-mobile-loading unit developing other entries; 6 facemen, 
2 hand-loading units mining rooms and pillars; 8 men. 
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A detailed study was made of the 9-man entry-development unit only. Panel en- 
tries 20 feet wide are driven in sets of 3 on 60-foot centers, with crosscuts 15 to 
18 feet wide on 75-foot centers. (See fig. 11.) These entries are developed by a 
unit consisting of 9 men, 3 mobile-loading machines, 3 shortwall cutting machines, 
3 handheld electric drills, 3 shaker conveyors, 2 chain conveyors, and 1 belt 
conveyor. ' 


The cycle of operation is: Timber, cut and drill, blast, and load coal. Power 
to operate all equipment is furnished at 550 volts d.c. Four-inch aluminum alloy 
I-beams, 16 and 24 feet long and set on wood posts on 6-foot centers, support the 
roof when required. These beams are recovered on retreat from the working places. 


The center entry is top-cut, and the outside entries are bottom-cut to a depth 
of 8 feet. The center entry is top-cut to provide a better roof in the belt entry. 
Four equally spaced holes, drilled 1 foot below the roof and each charged with 3 to 
4 sticks of explosive, are used to break the coal in the entries that are bottom-cut. 
Holes in the belt entry are drilled 1 foot above the bottom. 


The coal is loaded onto shaker conveyors. In the middle entry the shaker con- 
veyor end-loads onto the 30-inch belt, but in the two outside entries the coal from 
the shaker conveyors is transferred to chain conveyors through crosscuts to the 30- 
inch belt. Coal is loaded from the 30-inch belt conveyor into 3-ton mine cars for 
transportation to the mine tipple. The 30-inch belt is extended every 150 feet of 
advance of the belt entry. Chain conveyors in the crosscuts are moved every 300 
feet of advance. 


Rock dusting is done by hand on shift and on weekends by machine in the entries. 
A unit crew consists of the following men: 


Section foreman ...ccccocccssecvcces 3/4 
Loading-machine operators .....0.. 
Cutting-machine operators ........ 
SCTAPCES weccccccccccscsceccsevcces 
OLLCE 6 asiams.cia ee eeeweGenswawo~eene 3/4 
BOOM MAN .ccccveccesescccccccccecs 3/4 

TOCEL. 6.00iescéwadese secs weneees'. bESL/4 


W W Ww 


A unit crew produces an average of 114 tons of raw coal per shift, or 10.4 tons 
per man-shift. The average advance in each entry in a development group is 10.2 feet 
per shift, a total of 32.3 feet for the group. 


Mine 5 


This mine is operated in the Lower Kittanning or B coal bed, which averages 75 
inches in thickness in this area. (See fig. 12.) The top 6 inches is bony coal and 
usually is left unmined. Two shale partings, each 4 inches thick, occur 6 and 22 
inches above the bottom of the bed. Only the 43-inch portion of the bed between the 
bony coal and upper parting is mined. The coal bed usually is overlain with shale. 
At times the shale is replaced with an unconsolidated sandstone, which provides a 
poor roof. The overburden consists mainly of shales and sandstones and averages 444 
feet in thickness. 


The mine is operated 3 shifts per day and produces an average of 2,107 tons of 
raw coal per day (which requires no cleaning), with the following units: 
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mobile-loading unit developing entries, working 2 shifts 

per day. 

3 mobile-loading units mining rooms and pillars, working 8 
unit shifts per day. 

2 units, hand-loading onto shaker conveyors, developing 

entries, working 2 shifts per day. 

group, 67 men hand-loading into mine cars, working partly 

on first and second shifts. 


~~ 


A unit developing a set of panel entries by hand loading onto conveyor methods 
was studied in detail. Panel entries 15 feet wide are driven in sets of 3 on 60-foot 
centers, with crosscuts 15 feet wide on 100-foot centers. (See fig. 13.) Entries 
are advanced 1 at a time in segments of 100 feet. These entries are developed by a 
unit of 4 men, 1 shortwall cutting machine, 1 handheld electric drill, 1 shaker con- 
veyor with 300 feet of pans, 2 chain conveyors, 1 elevating conveyor, and 1 car- 
spotter hoist. Power to operate equipment is furnished at 250 volts d.c. 


The cycle of operation is: Timber, drill, cut, extend conveyor, blast, and load 
coal. Wood posts set 4 feet from the left rib on 4-foot centers support the roof. 
Four holes 8 feet long, spaced 4 feet apart and 1-1/2 feet from the ribs, are drilled 
1 foot above the bottom. The coal faces are cut immediately below the bone-coal 
roof. Drill holes are charged with five sticks of permissible explosive and blasted 
one hole at a time. 


Rock dusting is done on shift by hand and on weekends by machine in the entries. 


The coal is hand-loaded onto a shaker conveyor, from which it is transported by 
two chain conveyors and an elevating conveyor to mine cars in the middle entry in the 
sequence shown in figure 13. The mine cars are used for transporting the coal to the 
surface. The middle entry is bottom-brushed. A mine-car loading point is established 
every 300 feet of advance. The crew of four men works together and interchanges the 
various duties in the mining cycle, including operation of the conveyors and car- 
Spotter hoist. One-fourth of the time of a section foreman is assigned to the unit. 


A unit crew produces an average of 57.5 tons of raw coal per shift, or 13.5 
tons per man-shift. The average advance in each entry in a development group is 5 
feet per shift, a total of 15 feet for the group. 


Mine 6 


This mine is operated in the Ohio No. 6 (Middle Kittanning) coal bed, which 
averages 46 inches in thickness in this area. (See fig. 14.) The bed has a slight 
regional dip to the southeast, with local dips and rolls in the bottom. A shale 
parting 1 inch thick occurs 24 inches above the bottom. The coal is underlain by a 
firm fire clay and overlain by about 25 feet of shale that usually provides good 
roof conditions. The overburden averages 295 feet in thickness and consists prin- 
Cipally of shales and sandstones. 


The mine is operated 2 shifts daily and produces an average of 2,832 tons of 
Taw coal (2,549 tons of clean coal). The total mine production comes from entry de- 
velopment and room mining by the following unit crews, using mobile-loading equipment 
and shuttle cars: 


1 unit crew of 12 men developing panel entries. 
3 unit crews of 12 men each in room mining. 
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The 12-man entry~-development unit was studied in detail. Panel entries 15 and 
17 feet wide are driven in sets of 4. Entries 1, 2, and 3 are on 50-foot centers, 
and entry 4 is on 40-foot centers. (See fig. 15.) The haulage entry (No. 2) is 
driven 17 feet wide, and the other 3 entries are 15 feet wide. Crosscuts are driven 
15 feet wide on varying centers as projected on the mining plan. Rooms are necked 
15 feet wide on 35-foot centers as entry 4 advances. In addition to the 12-man crew, 
the unit is comprised of: 2 mobile-loading machines, 2 shuttle cars, 1 universal 
cutting machine, 1 rotary drill on a tractor-mounted buggy, 4 compressed-air tubes 
and 2 relief or blowdown valves for blasting, 1 roof-bolting machine, a 30-inch belt 
conveyor, and a supply track of 30-pound rail on 42-inch gage. Power to operate the 
equipment is furnished at 250 volts d.c. 


The cycle of operation is: Roof-bolt (when required), drill, cut, blast, and 
load coal. 


Entries are roof-bolted with 5/8-inch diameter by 36-inch expansion shell type 
bolts set against 6- by 6- by 1/4-inch steel bearing plates. The bolts are set on 
about 4-foot centers. 


Six holes are drilled 8 feet in depth in the coal at the face. One hole is 
drilled just below the parting and in the center of the entry. Two others are 
drilled just above the parting and one on each rib. The other 3 holes are drilled 
about 8 inches below the roof, 1 on each rib and 1 in the center. The coal is under- 
cut and blasted, 1 hole at a time, with a compressed-air shell. 


Rock dusting is done by hand on shift and between shifts, when required. 


The coal is loaded into 2-1/2-ton shuttle cars, transported, and dumped onto a 
30-inch belt conveyor. This conveyor feeds onto a 30-inch mother belt conveyor in 
the main entry. 


The panel belt and the supply track are advanced, and a new loading station is 
established every 175 feet of haulage-entry advance. 


A unit crew consists of the following men: 


Section foreman ...ccccccccvccccccccccscce 
Loading-machine operator ..ccccsccccccces 
Loading-machine operator's helper ....... 
Cutting-machine operator ..cccccccccccece 
Cutting-machine operator's helper ....cee 
DELL CLS oiio6 0066 65 Sida 0 66 6.00 554400 o 66 
Shot FLrer w.cccccccsccccvcavccsscsccccece 
Shuttle-car operators ..ccccccccccccccece 
Mechanic ..wcccccccccccccccccccccscesccccs 
Cleanup MAN wcccccccscccccecccecescesoree 


Total e@eeeeeveoao@e@ @eoeoeesvsoaoevneeaneneo4eaeoeneeoen eo 8 e680 


el eee Cee ee ee 


When roof bolting is necessary, one additional man is used in the crew. 
A unit crew produces an average of 303 tons of raw coal per shift, or 25.3 tons 


per man-shift. The average advance in each entry in a development group is 22 feet 
per shift, a total of 88 feet for the group. 
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Mine 7 


This mine is operated in the Sewell coal bed, which averages 44 inches thick in 
this area. (See fig. 16.) The bed is flat lying, but some rolls and faults are en- 
countered in mining. A shale parting 1 inch thick occurs 21 inches above the botta 
of the bed. The coal is underlain by a hard, clayey shale that provides good road- 
ways for the trackless mobile equipment. The bed is overlain with 2 inches of draw 
slate that is removed in mining. The overburden averages 436 feet in thickness and 
consists mainly of shales and sandstones. 


The mine is operated 3 shifts daily and produces an average of 3,638 tons of 
raw coal (3,456 tons of clean coal) using the following units: 


2 continuous-mining, piggyback chain-conveyor units of 7 men 
each, developing entries and mining rooms, 2 shifts per day. 

2 mobile-loading, piggyback chain-conveyor units working as a 
single unit, 13 men, developing entries, 3 shifts per day. 

4 mobile-loading, piggyback chain-conveyor units of 7 men 
each, developing entries and mining rooms, 2 shifts per day. 

2 mobile-loading, shuttle-car units of 10 men each, developing 
entries, 2 shifts per day. 

1 mobile-loading, shuttle-car unit of 7 men developing entries 
and mining rooms, 2 shifts per day. 


One of the continuous-mining units on entry development was studied in detail. 
Main entries 27 feet wide are driven in sets of 9 on 60-foot centers, with crosscuts 
18 feet wide on 75-foot centers. (See figs. 17 and 18.) These entries are developed 
by a unit consisting of 9 men, 1 boring-type continuous-mining machine, 1 mobile- 
loading machine, 1 piggyback conveyor, 2 chain conveyors, and a 30-inch belt conveyor. 
Power to operate the equipment is furnished at 440 volts a.c. 


Entries are advanced with a continuous-mining machine by making 3 successive 
cuts, each 9 feet wide and 42 feet long. (See fig. 18.) Crosscuts are advanced in 
a similar manner with two 9-foot cuts. 


Entries 1 and 2, or 8 and 9, are advanced in alternate steps of 75 or 150 feet 
for 300 feet, and crosscuts are turned from either entry. Blind crosscuts are turned 
from either entry. Blind crosscuts are turned to the unmined side on the advance. 
The adjoining entry then is advanced 300 feet, breaking into the previously mined 
crosscuts, and blind crosscuts also are turned to the unmmined side. This sequence 
of operation is followed in the remaining entries to complete the 300 feet of 
advance. 


Coal mined by the continuous-mining machine is deposited on the floor. The 
coal is reloaded by the mobile-loading machine and is transported by the piggyback 
conveyor, 2 chain conveyors, the 30-inch belt conveyor in entry 5, and the 36-inch, 
main-haulage belt conveyor to the preparation plant on the surface. 


Wood posts, set on 5-foot centers, support the roof. Rock dusting is done by 
hand-casting on shift and with a machine on weekends. 
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Figure 18. - Sequence of cuts by 
continuous-mining machine 


at mine 7. 


Continuous-mining machine 


CS eee 


Loading machine 


cot 


Piggyback conveyor 


A unit crew consists of the following men: 


Section fFOTeMAN ...cccccccccccccccccccccccccesccvecs 
Continuous-mining-machine operator ..ccccccccccccses 
Continuous-mining-machine operator's helper ....... 
Loading-machine operator .ecccccccccccccccccccccces 
Loading-machine operator's helper ..cccccecccsccoce 
Supply man ceccccccccsccccvecscccseesesesssevecceen 


Mechanic eeeeeceveeneveve eevee eae eooseoe eoeaeoevoeeeveevseeoeeseoevenene02 ee 8 


Sn) | cell ell cool coll cool ool oe 


Total @ee@eoeevoeeveavuesoevevnenesneesceaeeen eae eo ew eeaeeaeneoenenenene see 8 


A unit crew produces an average of 299 tons of raw coal per shift, or 42.8 tons 
per man-shift. The average advance in each entry in a development group is 6.1 feet 
per shift, a total of 54.5 feet for the group. 


Mine 8 


This mine is operated in the Coalburg bed, which is 73 inches thick in the area. 
A shale parting 6 inches thick occurs 12 to 18 inches above the bottom of the coal 
bed. Only the coal above this parting (about 55 inches) is mined. (See fig. 19.) 
The roof generally is firm sandstone, but in parts of the mine the immediate roof is 


shale. The overburden consists of shales and sandstones and averages 200 feet in 
thickness. 
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The mine is operated 2 shifts per day and produces an average of 1,541 tons of 
raw coal (1,376 tons of clean coal), using the following units: 


1 mobile-loading unit with shuttle cars, developing main entries; 
12 facemen. 

1 conveyor mobile-loading unit with piggyback, developing panel 
entries and mining rooms; 6 facemen. 


The 12-man entry-development unit was studied in detail. Main entries 20 feet 
wide are driven in sets of 6 on 50-foot centers, with crosscuts 20 feet wide on 75- 
foot centers, (See fig. 20.) These entries are developed by a unit consisting of 
12 men, 2 mobile-loading machines, 2 shortwall cutting machines with caterpillar 
trucks, 3 shuttle cars, 2 handheld coal drills, and a 30-inch belt conveyor. Power 
to operate equipment is furnished at 250 volts d.c. 


The cycle of operation is: Timber, drill, cut, blast, and load coal. Props 
are used to support the roof where the roof is sandstone. However, when it is shale, 
the roof requires more timbering; then 3- by 8-inch by 16-foot wood crossbars set on 
wood posts are used. 


After timbering, the working place is drilled for blasting. Usually 6 holes, 
each 7 feet long, are drilled in the coal. Three holes are drilled 1 foot below the 
roof, and 3 others are drilled 2 feet below the roof. The holes in the lower group 
are staggered between those in the upper group. 


The entries are bottom-cut after drilling then the coal is blasted, using 4 
sticks of permissible explosives per hole and blasting 1 hole at a time. 


The coal is loaded by loading machines into shuttle cars and transported to the 
30-inch belt conveyor in the No. 3 entry for transportation to the surface. 


Rock dusting is done onshift by hand casting and offshift by machine. 
A unit crew consists of the following men: 


Section FOreMan wcccacssaccceccvccecsccces 
Loading-machine operators weccccccceccccsce 
Loading-machine operators' helpers ...ece. 
Cutting-machine operators wccccccccccccves 
Cutting-machine operators' helpers ...e.e. 
Shuttle-car operators .ccccccscscscccecece 


el Pree cere 


Total @eeesseoceoeeseoesoesesevaeeeseeeaeesneaeeeneeeeese & 


A unit crew produces an average of 509.5 tons of raw coal per shift or 42.5 
tons per man-shift. The average advance in each entry in a development group is 
18.2 feet per shift, a total of 108.6 feet for the group. 


Mine 9 


This mine is operated in the Upper Kittanning (C') bed, which averages 59 inches 
in thickness in this area. (See fig. 21.) The bed has a dip ranging from 1° to 3°. 
Two shale partings, each 2 inches thick, occur 19 and 36 inches above the bottom of 
the bed. Numerous clay veins and horsebacks are encountered in mining. The coal is 
underlain by a soft fire clay and overlain by a weak shale 2 to 3 feet thick, above 
which is sandstone. The overburden averages 284 feet in thickness and consists 
mainly of sandstones and shales. 
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The mine is operated 3 shifts daily and produces an average of 1,900 tons of 
raw coal (1,520 tons of clean coal). The total mine production comes from entry 
development by the following unit crews, using track-mounted mobile-loading 
equipment: 


6 unit crews of 9 men each and 2 crews of 5 men each on first shift. 
6 unit crews of 9 men each and 2 crews of 5 men each on second shift. 
2 unit crews of 9 men each on third shift. 


There are 2 mechanics on the first shift, 2 on the second, and 1 on the third 
shift to keep the machines in repair. 


One of the 9-man units operated on the first and second shifts was studied; 
this unit had a roof-bolt man on each shift, in addition to the regular crew. En- 
tries 18 to 20 feet wide are driven in sets of 5 and on 75-foot centers, except the 
center or haulage entry, which is 14 feet wide. Crosscuts 16 feet wide are turned 
60° to the left and right from the center entry and on 104-foot centers. (See fig. 
22.) In addition to the 10-man crew the unit is comprised of: 1 loading machine, 

1 universal cutting machine, 1 handheld electric drill, 1 stoper, 1 portable air 
compressor, 1 compressed-air tube, 6 blowdown valves for blasting, and 1 8-ton loco- 
motive. 


The cycle of operation is: Brush roof, and bolt and timber center entry, timber 
other four entries, extend track, drill and cut, blast, rock-dust, and load coal. 
Power to operate equipment is furnished at 250 volts d.c. 


The center entry is top-brushed and roof-bolted with 3/4-inch wedge-type bolts 
4 feet long, set against 3/8- by 6- by 6-inch steel bearing plates. The bolts are 
spaced on 4-foot centers. All entries are timbered with 6- by 6-inch by 14-foot wood 
crossbars set on wood posts. 


Track is extended in the entry, after which the coal is drilled and cut. Cut- 
ting is done between the two partings in the bed. Three holes are drilled by the 
cutting-machine crew near the top of the bed and three near the bottom. These holes 
are drilled 9 feet long and blasted 1 at a time. 


The shot firer rock dusts by hand on shift and a two-man crew using a rock-dust- 
ing machine rock dusts off shift in the haulage entry. 


The coal is loaded by a track-mounted loading machine into 6-ton-capacity steel 
mine cars with bottom dump. Loaded cars are transported to the surface by trolley 
locomotive, The haulage track is of 60-pound rail laid on standard (56-1/2-inch) 
gage. The face haulage track in the other 4 entries is of 30-pound steel. 


A unit crew consists of the following men: 


Root bOLter saicecesuancawoewees 21 
TIMDEIMEN*<dscacieceerceeweswesen, 
M6CHANLC 656 cuesswessewwcuseess 1/4 
MOCOKMAN ceccvecccccevccccveces 
BEAKCMAM: w 68:6 Gece basse were es Be S88 
TOtAL. ccvaceudsseskieweewns: LO=1/4 


Section foreman ...cccccccccccccvcee 
Loading-machine operator .eccccccces 
Loading-machine operator's helper .. 
Cutting-machine operator ...ccccccces 
Cutting-machine operator's helper .. 
SHOE“ LLLER aies seesaw oo wb 6 55S ww ew.c's 


al cel ll ool ool oe 
— - 


A unit crew produces an average of 134 tons of raw coal per shift, or 9.7 tons 
per man-shift. The average advance in each entry in a development group is 6.1 feet 
per shift, a total of 30.4 feet for the group. 
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Mine 10 


This mine is operated in the flat-lying Leatherwood bed, which ranges from 41 
to 65 inches in thickness in this area. (See fig. 23.) The bed is underlain by a 
soft fire clay and overlain by shale (draw rock), which averages 20 inches in thick- 
ness. The overburden averages 228 feet in thickness and consists mainly of shales 
and sandstones. 


The mine is operated 2 shifts daily and produces an average of 4,710 tons of 
raw coal (4,098 tons of clean coal), with the following units; 


1 mobile-loading, piggyback chain-conveyor unit developing entries; 
12 facemen, 

2 mobile-loading, shuttle-car units developing entries; 12 facemen 
each. 

2 mobile-loading, shuttle-car units in room mining; 12 facemen each. 

1 mobile-loading shuttle-car unit extracting pillars; 14 men; 1 
shift per day. 


A detailed study was made of the 12-man mobile-loading, piggyback chain-conveyor 
unit developing entries. Main entries 25 to 27 feet wide are driven in sets of 6 on 
60-foot centers, with crosscuts 25 feet wide on 90-foot centers. (See fig. 24.) 
These entries are developed by a unit consisting of 12 men, 1 loading machine, 1 
universal cutting machine, 1 handheld hydraulic drill, 2 piggyback conveyors, 1 
stoper with dust collector, 1 portable air compressor, 2 entry conveyors, 1 mother 
conveyor, 1 elevating conveyor, 1 car-spotter hoist, and 1 supply truck. Power to 
operate the mining equipment is furnished at 275 volts d.c. 


The cycle of operation is: Bolt roof, cut, drill, rock-dust, blast, extend 
chain conveyor, and load coal. 


Entries 1 and 2 are advanced 300 feet, and the equipment then is moved to the 
next pair of entries (3 and 4), which are advanced the same distance. Entries 5 and 
6 are advanced in a like manner, and the equipment then is moved through the last 
open crosscut to entries 1 and 2 and the same procedure followed to advance the six 
entries. The chain conveyor is advanced alternately 6 and 12 feet on each cut and 
maintained within 30 feet of the face. 


The roof is bolted with 3/4-inch, expansion, shell-type bolts 3 and 4 feet long 
set against 4- by 4- by 3/8-inch steel bearing plates with wood headers 3 feet long 
by 8 inches wide by 2 inches thick between the plate and roof. Bolts are set 7-1/2 
feet from the ribs in rows on 5-foot centers. Bolts in each row are 4 feet apart. 


Entries are bottom-cut and sheared 5 feet from the right rib to a depth of 9 
feet. Three holes 9 feet long are drilled near the roof, 1 in the center and 1 near 
each rib. Each hole is charged with four sticks of permissible explosive and 
blasted, 


Rock dusting is done by hand on the operating shifts and by machine on the 
third shift. 


The coal is loaded by the loading machine onto the piggyback conveyor, from 
which it is transported by 2 chain conveyors and an elevating conveyor to 5-ton- 
capacity steel mine cars in entry 3 in the sequence shown in figure 24. Loaded cars 
are transported to the surface in 22 car trips by 15-ton locomotives. The haulage 
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track is 80-pound rail (44-inch gage) in the mains and 50-pound in the panel entries. 
The loading station is reestablished after each 300-foot advance of the group of de- 
velopment entries. 


1/ 


A piggyback unit crew consists of the following men:— 


Section LOremMan ceseccccccsccscsecscccess 
Loading-machine operator .ecccccccccecos 
Loading-machine operator's helper .eoceee 
Cutting-machine operator .eccccceccccces 
Cutting-machine operator's helper ...... 
SHOt ELLER: 4 ap-cbes was eae eau chee eee wes 
ROOE DOLTETS wzcccncccrscccccascosessesns 
TIMDEEMAN: s:6 4iss6 0ie-We0s-w Woo wd ioelere ww 6 os Cee 
Pan movers (chain conveyors) ..ecccccecee 
BOOM MAN weveceecescccccscesesevccsescoe Lt 

Total ad0tsiisdecsisineiewesseseoes 222 
1/ Mechanic not shown; all maintenance work 

done on third shift. 


eal dl eel Dl coll cell cool coll coll one 


The unit studied produced an average of 468 tons of raw coal per shift, or 39 
tons of coal per man-shift. The average advance in each entry in a development 
group is 8.9 feet, a total of 53.3 feet for the group. 


Mine ll 


This mine is operated in the flat-lying Pittsburgh bed, which averages 85 inches 
in thickness in this area. (See fig. 25.) A shale parting 1 inch in thickness oc- 
curs at the middle of the coal bed, and 2 others at 6- and 4-inch intervals above 
this parting. The coal is overlain by 5 inches of draw slate, above which is 7 
inches of rider coal. Above the rider coal is a stratum of weak shale averaging 6 
to 15 feet in thickness. The coal is underlain by hard fire clay. The overburden 
averages 530 feet in thickness and consists mainly of shales and sandstones. 


The mine is operated 3 shifts daily and produces an average of 4,783 tons of 
raw coal (4,400 tons of clean coal), with the following units: 


4 mobile-loading units of 13 men each, developing entries, 2 
shifts per day. 

1 mobile-loading unit of 13 men, developing entries, 3 shifts 
per day. 

2 continuous-mining units of 6-1/2 men each, mining rooms, 2 
shifts per day. 


A detailed study was made of one of the units developing entries. Entries 14 
feet wide are driven in sets of 5 on 60-foot centers, and crosscuts 14 feet wide are 
driven on 70-foot centers. (See fig. 26.) In addition to the 13-man crew, the unit 
is comprised of: 1 roof-bolting machine, 1 mobile-loading machine, 1 universal cut- 
ting machine equipped with a hydraulic drill, 2 shuttle cars, 1 car hoist, and 1 
rock-dusting machine. The roof-bolting and cutting machines are equipped with water 
Sprays to allay the dust. Power to operate the mining equipment is furnished at 250 
volts d.c. 


The cycle of operation is: Roof-bolt, cut and drill, blast, and load coal, 
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The roof is bolted on shift, using 3/4-inch expansion shells with bolts 5 feet 
long set against 6- by 6- by 1/4-inch steel bearing plates. The bolts are spaced 3 
feet apart. 


Entries are top-cut, leaving 8 to 12 inches of top coal, and sheared on the 
right side. Two holes 9 feet long are drilled by the cutting-machine crew near the 
bottom of the bed. Each hole is charged with five sticks of permissible explosive 
and blasted singly. Rock dusting is done by hand on shift and 2 to 3 times a week 
by machine. 


The coal is loaded into 6-ton-capacity shuttle cars, transported to the unload- 
ing station, and dumped into 5.2-ton-capacity steel mine cars. Loaded cars are 
transported by 20- and 30-ton tandem locomotives to the shaft bottom, from where they 
are hoisted to the surface in self-dumping steel cages. 


Sixty-pound steel fabricated track is laid in entries 2 and 4 of the section. 
The unloading station is established in entry 3 and advanced at 280-foot intervals 
as mining progresses. 


A unit crew consists of the following men: 


Section foreman ..ccccccccccccccccccvece 
Loading-machine operator .cccccccccccece 
Loading-machine operator's helper ...... 
Cutting-machine operator ..ccccccccccccce 
Cutting-machine operator's helper ...... 
Shot LLrer wcccecccccccsccvscesccscccessccce 
ROOE DOLTETS .cccccccccccsesccescevvececs 
Shuttle-car operatorS .ccccccccccccccecce 
Brattice MAN wocccccccccccccccsccccccces 
Mechanic ceccscccccscveccseccssccsoseone 
General laborer .wcccccccccccccccccccces 


Total @eeeeeesoeoevseesovoeneoeneeee20e2808008080008080 


— 
ae re Cr Carine ern eee 


The unit studied produces 393 tons of raw coal per shift, or 26.4 tons per man- 
shift. The average advance in each entry in a development group is 13.2 feet per 
shift, a total of 65.9 feet for the group. 


Mine 12 


This mine is operated in the Ohio No. 6 (Middle Kittanning) coal bed, which 
averages 80 inches in thickness in this area. (See fig. 27.) A bone coal parting 
Mae thick occurs 32 inches above the bottom of the bed. Clay veins and local 
“la 8 that dip up to 12° are encountered in mining. The coal is underlain by a hard, 
: fe Shale and overlain by sandstone or sandy shale ranging from 15 to 25 feet in 
shal €88. The overburden averages 630 feet in thickness and consists of sandstone, 

€8, claystones, and limestones. 


ag This mine is operated 3 shifts daily and produces an average of 6,774 tons of 
Coal (6,300 tons of clean coal) using the following units: 
2 shuttle-car mobile-loading units developing main entries; 13 
men each. 
> shuttle-car mobile-loading units developing panel entries and 
Griving rooms; 13 mer: each. 
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A detailed study was made of 1 of the 13-man main-entry units. Main entries 12 
and 14 feet wide are driven in sets of 7 on 50-foot centers. The middle or haulage 
entry is 12 feet wide, and others are 14 feet wide. Crosscuts are 12 feet wide where 
used for turning panel entries and 14 feet wide elsewhere. (See fig. 28.) These en- 
tries are developed by a unit consisting of 13 men, 1 mobile-loading machine, 1 uni- 
versal cutting machine, 1 nvost-mounted drill, 1 roof-bolting machine, 2 shuttle cars, 
1 car-spotter hoist, and 1 locomotive. 


The cycle of operation is: Roof-bolt, drill, cut, blast, and load coal. Rock 
dusting is done on shift when required but usually between shifts with a machine, 
Power to operate the mining equipment is furnished at 275 volts d.c. 


The roof is bolted with 5/8-inch expansion-shell-type bolts 42 inches long set 
against 4- by 4- by 1/8-inch steel bearing plates. The bolts are set 3-1/2 feet 
fron the rib and spaced on 3-1/2-foot centers. 


Two holes 8 feet long are drilled near the roof, one 18 inches from the left 
rib and the other in the center. Entries are bottom-cut and sheared on the right 
side to a depth of 8 feet. The rib hole is charged with 4 sticks and the center 
hole with 8 sticks of permissible explosive and blasted to break the coal. The coal 
is loaded by the loading machine into shuttle cars and transported to the loading 
ramp, where it is dumped into 4-ton-capacity steel mine cars. The remote-controlled 
car-spotter hoist is operated either by the shuttle-car operator or the motorman, 
The car-loading station is established every 260 feet of entry advance. Loaded cars 
are transported in 30-car trips to the shaft bottom and dumped, 2 cars at a time, 
into skips by a rotary dump. The coal is hoisted to the surface by 8-ton-capacity 
skips. The haulage track is 60-pound rail (48-inch gage) in the mains and 40-pound 
rail in the panel entries. 


A unit crew consists of the following men: 


Section COreMan wcccccccscccccccveccccecs 
Loading-machine operator wcccccccccccces 
Loading-machine operator's helper ...... 
Cutting-machine operator wcccccccccrccecs 
Cutting-machine operator's helper ...... 
Driller COSHH TCHOHRECEHOCCHC OCS OOHROHOHOH OOH SL ECEE®S 
SHOt: ELOY: 6.s.06.00i0 6s ee oN 06 65 60's 6006.08 
ROOE DOLCELS : i c.c'sis coins ba 606s nbs o 6 0e wee ee 
Shuttle-car operatorS .wccscoccccccccccces 
MECHANIC: 666 ecd0cseGincwese seca seeece wees 
MOCOTMAN coccccccccccccccccccscccccecene 


Total eeeseoeaevevseoeoaeaeoeovoeeveevn@eendeseo8c80eee080 


~_ 
Clee eee es 


A unit crew produces 269 tons of raw coal per shift, or 20.7 tons per man-shift. 
The average advance in each entry is 7.0 feet per shift in a development group, a 
total advance of 49 feet for the group. 


Mine 13 


This mine is operated in the Pittsburgh bed, which averages 96 inches in thick- 
ness in this area. (See fig. 29.) Two shale partings, each 1 inch thick, occur 40 
and 47 inches above the bottom of the bed. The top 10 to 12 inches of coal is left 
unmmnined to provide good roof. The coal is overlain with 10 inches of draw slate, 
above which is 10 inches of rider coal. Above the rider coal is shale 12 feet or 
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more thick. The overburden consists mainly of shales, limestones, and sandstones 
and averages 751 feet in thickness. 


The mine is operated 3 shifts per day and produces an average of 4,764 tons of 
raw coal (4,431 tons of clean coal) with the following units: 


1 double mobile-loading unit developing entries; 19 facemen. 
2 single mobile-loading units developing entries; 12 facemen each. 


The 19-man entry-development unit was studied in detail. Main entries 16 feet 
wide are driven in sets of 8 on 45-foot centers, with crosscuts 16 feet wide on 80- 
foot centers. (See fig. 30.) These entries are developed by a double unit consist- 
ing of 19 men, 2 mobile-loading machines, 2 universal cutting machines, 2 handheld 
hydraulic drills, 2 roof-bolting machines, 3 shuttle cars, a 30-inch belt conveyor, 
1 supply traack, 1 car hoist, and 1 rock-dusting machine. A spare loading machine 
also is kept on the section for emergency use. 


The cycle of operation is: Roof-bolt and drill, cut, blast, and load coal. 
Power to op erate all mining equipment is furnished at 550 volts d.c. 


The roof is bolted on shift with 5/8-inch-diameter by 7-foot-long bolts with 
expansion sIhells. The bolts are set against 6- by 6- by 1/4-inch steel bearing 
plates and sspaced 3 feet apart. Three holes are drilled 9 feet long in the coal 
hear the bottom of the bed and spaced 3, 12, and 15 feet from the left rib. Each 
hole is chaxged with 6 or 7 sticks of permissible explosive and detonated 1 at a 
time. Rock dusting is done between shifts by machine. 


Workimg places are top-cut, leaving 10 to 12 inches of top coal, and sheared 
onthe left rib. The loading machine loads the coal into shuttle cars, which trans- 
port and discharge the coal onto the end of a 30-inch belt conveyor. The belt con- 
veyor discharges the coal into 10-ton-capacity steel mine cars, which are trans- 
ported to a rotary dump at the shaft bottom. ‘Two 8-ton skips are used to hoist the 
coal to the surface, 


: Haulageways are equipped with 48-inch-gage track, with 80-pound rails. Track 
a other entries is laid with 40- and 60-pound rails. The belt conveyor and supply 
rack are advanced at 80-foot intervals as mining progresses. 


Rock dusting is done on shift by hand and between shifts by machine. 
A double unit crew consists of the following men: 


Section foreman ..cccccccccccrcccccccecs 
Loading-machine operators .cccccccvccece 
Loading-machine operators' helpers ..... 
Cutting-machine operatorS ..cccccccccccce 
Cutting-machine operators' helpers ..... 
Shot FLreET woccccvcccccvcccccccscccccece 
Roof bolters (also drillers) ....cccece. 
Shuttle-car operators wcccccccvcccccccces 
Mechanic wscccccccccccsccevcvecccescsecs 
BOOM “WAN: sos.0 bie diveo Sees sa-eiclw sew cewteses 


Total eeeosessveaeaeoooe eo eeaeeeaeeseoeean eee ed & 


— 
es femraiy rece cece cee 
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The unit crew produces an average of 804 tons of raw coal per shift or 39.4 
tons per man-shift. The average advance in each entry in a development group is 
16.2 feet per shift, a total advance of 129.7 feet for the group. 


Mine 14 


This mine is operated in the flat-lying Pittsburgh bed, which averages 96 inches 
in thickness in this area. (See fig. 31.) Three shale partings ranging from 1/2 to 
1 inch in thickness occur 44, 49, and 52 inches above the bottom of the bed. Clay 
veins 2-1/2 feet or more in width are encountered in mining. The top 10 to 12 inches 
of coal is left unmined to provide good roof. The bed is underlain by a soft fire 
clay and overlain by 12 to 18 inches of draw slate. Above the draw slate is 1 inch 
or more of rider coal. The overburden consists mainly of shales and limestones and 
averages 140 feet in thickness. 


The mine is operated 3 shifts per day and produces an average of 7,059 tons of 
raw coal (6,000 tons clean coal), using the following units: 


2 double mobile-loading units developing entries; 21 facemen each. 
1 single mobile-loading unit developing entries; 13 facemen. 
Bed section 


Shale 
Rider coal 
Draw slate (shale) 


Roof coal 


eee 


Coal 


SES Shale (binder) 


; +. eed Shale (binder) 
eT A cos 


a 
44" 


Coal 


eel Fire clay 


12” to 18" 


Figure 31]. - Section of coal bed and overburden at mine 14. 


Google 


43 


A detailed study was made of one of the double mobile-loading shuttle-car units. 
: Bntries 16 feet wide are driven in sets of 10 on 45-foot centers, with crosscuts 16 
feet wide on 80- and 90-foot centers. (See fig. 32.) These entries are developed 

by a double unit, consisting of 21 men, 2 mobile-loading machines, 2 universal cut- 
ting machines, 2 handheld hydraulic drills (1 on each cutting machine), 4 shuttle 
cars, 2 rock-dusting machines, and 1 car-spotter hoist. 


Roof-boiting : hi 
J Cutting Shot frre Rute ear 
machine r2) 


& WS, 


<4 


~~ Return air 


Figure 32. - Method of development at mine 14. 


The cycle of operation is: Roof-bolt, cut and drill, blast, and load coal. 
Power to operate the equipment is furnished at 250 volts d.c. 


Entries are roof-bolted with 3/4-inch by 4-foot-long bolts, with expansion 


shells. The bolts are set against 6- by 6- by 1/4-inch steel bearing plates and 
8paced 3 feet apart. 


All entr 
tight rib, 
Cut and she 
the bottom 


Les except the number 4 or track entry are top-cut and sheared on the 
leaving 10 to 12 inches of top coal. The number 4 or track entry is top- 
€ared on both ribs. Three holes are drilled 9 feet long in the coal near 
of the bed by the cutting-machine crew and spaced 2-1/2, 7-1/2, and 12-1/2 
he left rib. Each hole is charged with five sticks of permissible explo- 
€tonated one hole at a time. Rock dusting is done by machine on or between 
88 required, 
fe is loaded into 6-ton shuttle cars, transported to the unloading sta- 

, “mped into 10-ton-capacity steel mine cars. Loaded cars are transported 


Sive and d 
shifts, 
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over 80-pound rail (42-inch track gage) to the rotary dump at the slope bottom. The 
slope, 280 feet long on a dip of 16°, is equipped with a 48-inch belt conveyor for 
transporting the coal to the cleaning plant on the surface, a supply track, and a 
manway equipped with ski-rope hoist (handheld) to assist the men walking up the slope 
to the surface. 


The panel-track and unloading station are advanced at 260-foot intervals as 
mining progresses, 


A double unit crew consists of the following men: 


Section LOrTeEMAn wessccsscescscccesescscecsescoser 
Loading-machine operators ..ccccccccccccccsecscces 
Loading-machine operators’ helperS ..ccccccccses 
Cutting-machine operators (also drillers) ...... 
Cutting-machine operators’ helpers (also 
GTLLlers) wcsccacccsesrcencsevecvccseccencscece 
ROOF DOLCeErS cccccccccccvasccccscesccssssssscece 


N NK BD = 


SROt. ELOY assess 6c 0) 66 oo were S500 0b 66656 8.6.00 4 65 0 6'e Ss 
Mechanic cccveccsescvccasasccsssessvcssecscceses 
Shuttle-car Operators ..cccccccccccccccccccvccce 
Brattice MAN wcccccccccccccscecccccscscceccccvccs 
Car-hoist Operator wecccvcccccvccvcccccccccccece 


) 
S| pees aS 


Total @@eeeoenvgeaeaeaeaeoveenenevoeoenneneec ees eee eenea7eneoe eee 8 


The unit crew produces 890 tons of raw coal per shift or 42.4 tons per man-shift. 
The average advance in each entry in a development group is 13.1 feet per shift, a 
total of 130.9 feet for the group. 


CONCLUSIONS 


From development studies at 14 mines, the following conclusions have been 
drawn: 


1. Modern development methods permit close supervision because of proximity of 
working places. Efficient use of machinery is possible, because long moves of equip- 
ment are unnecessary to keep development places of the unit advancing. 


2. Unit crews are comprised of men who can operate each piece of equipment and 
thereby work as a team. 


3. As the width of development opening approaches that of a production place, 
the closer becomes the output, in tons per man-shift, between the two types of 
mining. 


4. As the degree of mechanization increases in development, the less becomes 
the difference in output between production and development. 
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APPENDIX I 


Classification of Mine Employees 
Classification of Mine 1 Employees 


Shift 
Classification lst 2d 3d Total 
Mobile-loading piggyback units in entries: 
Section Foremen ..ccccccccccccccccscccccescccece 2 2 - 4 
Loading-machine Operators ..ccccccccccccccccccs 2 2 - 4 
Loading-machine operators’ helpers ...ccccceseee 2 2 = 4 
Cutting-machine operators ..ccccccsccccccscccce 2 2 - 4 
Cutting-machine operators’ helpers ...cccccceee 2 2 ~ 4 
Pan movers (Conveyor men) wecccccsccccvccccseee 2 2 - 4 
TIMDEVMEN 6.5% 6.6Nawes0 Sse eWeredeeerweeseoeeeuses. 2 2 - 4 
UGLELCY Men ok .oske 566.605 45 G5 0 60 6 S66 5AS oree ness 2 2 - 4 
BOOM MEN .ccccccocsccvcssevccsccccccsvevncsseee  & 2 - 4 
TOCA i:5 bias eG ieesewes ed seeds sewesaseeeeeswae 16 18 - 36 - 
Other employees, mobile-lLoading piggyback 
UNLtS LN LTOOMS .cccccccesceccccccsccccesescees§ FY 9 - 18 
Supervisory and inspection ..ccccccccccvccssece 4 3 1 8 
Other underground employees ...cccccccccccccsee Li 8 8 33 
Total underground employees ...ccccccccsecese 48 38 9 95 
Total surface employees ..cccccccccccccccccsee 14 9 2 25 
Total surface and underground employees ... 62 47 11 120 
Classification of Mine 2 Employees 
Shift 
Classification lst 2d 3d Total 
Hand-loading onto chain conveyors, entry 
development : 


Section foreman .ccccccccsccsevcceseccccccseces 1 1 
Cutting-machine operators .ccccccocccccccccccee 2 2 
Cutting-machine operators’ helpers ..ccccccscce 2 2 
Timbermen .ccccccccccccccvccccccscccvcecsesecen 2 - - 2 
SUPPLY WAM: 2:6 6.406.646.6666 56s Fw ke ws S6 46s esaewe l 1 
BOOM MAN cecccccccccccarccesccccccccscscsecccscce 1 1 

9 9 


Total @#eeseeaeeec ea vueoevseaosepeeveeseoeseecoeaeeoeeve oc eaoeao see eenve @ 


Total employees hand loading onto chain- 


conveyor umits in TOOMS ..ccccccccscccccscccces 24 24 - 48 
Duckbill unit im rooms ..cccccccccccccccccccces 9 9 - 18 
Mobile-loading, chain-conveyor units ....e..ece2-2 30 30 - 60 
Supervisory and inspection ..cccrcccsccccsccees 3 1 2 6 
Other underground employees w..cccccccsccsecess 30-1/2  13-1/2 1 45 

Total underground employees ..cccccccccceecee LOS-1/2 77-1/2 3 186 
Total surface employees ...ccccccccovcccssecse 24 2 6 26 
Total surface and underground employees ... 129-1/2 79-1/2 3 212 
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Classification of Mine 


Classification 

Hand loading onto chain conveyors in entries: 
Section Foreman .rcrccccevecccccccsccvesecsecses 
FACEMEN coccccvccvcccrcccvcccesevvccssesecccces 
TOCA. CNG. 2° MINE): vss weiss OSiseeed sew et Oe Bs 

Total employees hand loading onto chain 

conveyors in rooms (No. 2 mine) .ccccccccncces 

Total employees hand loading into mine cars 
CNO:s, E-MiNe ): sd: Siw de eie 00 ee ecer eis werers ow eee es 
Supervisory and inspection (No. 2 mine) ....... 
Supervisory and inspection (No. 1 mine) ....... 
Other underground employees (No. 2 mine) ...... 
Other underground employees (No. 1 mine) ...e.c~ 
Total underground employeeS ..cccavccccsccece 
Total surface employees (No. 2 mine) .weecocee 
Total surface employees (No. 1 mine) ..ccccee 

Total surface and underground employees, 
both MineS cecccccccccccccsscvecaccscsseces 


Classification of Mine 


Classification 
Conveyor-mobile loading (development unit 
studied): 
Section Foreman .cccccercccccscccvcscesvcccvece 
Loading-machine operators wesccccecescccccccce 
Cutting-machine operatorS .cccccccccccccsccces 


SCLAPCTS ceccceccccvcccccccevescccescccccsccene 
OL LEYS | 6.4 iwiehs 400s She S Meee Sescw ee Chee eee 
BOOM MCN cccvccccccccevsesccvsescscsccssccsvcvees 
TOCA iv oe:6s6 bsacei6 eaves Wars w B08 0.00856 wie Se siei wwe e'e 
Other employees, conveyor mobile-loading 
ATES 25a SS 6. SS owes Eel wale SO. Se WW OS Cee See em es 
Total employees in hand-loading units ........ 
Supervisory and inspection ..cccccccsccscceeee 
Other underground employeeS ...cccoccccccseccece 
Total underground employees ...cccccccccceccee 
Total surface employeeS ...ccccccccscccecscoce 
Total surface and underground employees .. 


Google 


3 Employees 
Shift 
lst 2d 
1/2 1/2 

12 12 
12-1/2 12-1/2 

6-1/2 4-1/2 
35 12 

2 2 

4 3 
14 5 
74 39 

7 2 

6 1 
87 42 

4 Employees 
Shift 
lst 2d 
3/4 1/4 

3 3 

3 3 

3 3 

3/4 3/4 
3/4 3/4 
11-1/4 10-3/4 
15-1/2 15-1/2 

8 8 

1 - 

6 1 
41-3/4 35-1/4 
14 1 
55-3/4 36-1/4 


3d Total 
- 1 

- 24 

- 25 

- ll 

- 47 

1 1 

- 4 

3 10 

- 19 

4 117 

- 9 

- 7 

4 133 
3d Total 
- 1 

- 6 

- 6 

- 6 

- 1-1/2 
- 1-1/2 
- 22 

- 31 

~ 16 

= 1 

8 15 

8 85 

1 16 

9 101 


Classification of Mine 


Classification 


Hand loading onto shaker conveyors in entries: 


SECCLON, LOLEMAN 666i sis sees Se 4e SNS ESAS SS 
DEL LLCES: ik. d:5. de ereree 5 0)ae to S6 5.0 obi See eS wee eee 
Cutting-machine operators .eccscccccvesescvccscs 
SHOC, LLLCrS od sae oe6-wie 6 aie b60Ss © oes wieiete ie eein sere 
Hand. LOAGers . «6:5 6s54556, 46 o's oO OE 8 66 wre 60 oe SON 
TOU, 5 ace. shoo cee eiwlew 0550010) 8410 eS Go wee oi hiele Grea e ees 
Total employees, hand loading onto shaker 
CONVEYOLS 1M TOOMS ..cccccceccccscccccccccceces 
Total employees on mobile-loading units in 
entries and FOOMS ..cccccccvcccecsccesccececece 
Total employees, hand loading into mine cars 
LT LOOMS. 6.6.6.0 0:0) 66 656.060 0666's 6:8 Ww wo 016 66:6 80 wo 6 0 
Supervisory and inspection ..ccccccccescccccece 
Other underground employees ..cccccccccvcccccece 
Total underground employeeS ..cccccccvcecccecc 
Total surface employees .irccceccccccccvvecces 
Total surface and underground employees ... 


Classification of Mine 


Classification 


Mobile-loading units in entry: 


Section Foremen cecsesccccresescnscssscccessece 
Loading-machine operators cecccccccscccccsccces 
Loading-machine operators' helpers ...ccsecees 
Cutting-machine operators .cccccccccccese seve 
Cutting-machine operators’ helpers ..cccoceees 
DELLlers cccccccccverevecsssscscecescasevecese 
SHOt LL Vers: :éow wie eee ewes eo biw 0.6) 6 595.0 55 eet cows 
Shuttle-car operatorS ..cccccccsccccccscescces 
MechanicS .cccccccccccncvscccccsevessvcvescece 
CleaN-uUP MEN cecscccccecccccccecesssccesesccces 
TOUCGL: 6 6ion.b.6 0% 6 6ae 6s Caw S66 o4ee eee new Vi weee 
Mobile-loading units in rooms ....ccccccccccce 
Supervisory and inspection ...ccccccccecsccecs 
Other underground employeeS .,..ccccccccccccecs 
Total underground employeeS ...ccccccccvecces 
Total surface employeeS ...cccrccccccccvcves 
Total surface and underground employees .. 


Google 


5 Employees 


lst 


Shift 
2d 


1/2 


6 Employees 


lst 


ee ee oe oe 


14 
101 


Shift 
2d 


WH 
PARE YE NRE NOE RP eee 


3d 


3d 
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Total 
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Classification of Mine 7 Employees 


Shift 
Classification lst 2d 3d Total 
Continuous-mining units: 
Section LOremen: cise ives cdeesseesessssssaceccecs 2 2 - 4 
Continuous-mining-machine operators ..scccccccee 2 2 - 4 
Continuous-mining-machine operators’ helpers .. 2 2 - 4 
Loading-machine operators .ccccccccccccsccccces 2 2 - & 
Loading-machine operators’ helpers ..cccccsccee 2 2 - 4 
Supply men .ccccccccccccccccrcescccccescccceces 2 2 = 4 
MechanicS wccccccccccveccccccccccccccccecccncece 2 2 - 4 
TOUCAL, 40680.0655.040.0 Ci Weiss sec veesessaseeeeeee: 14 14 - 28 
Mobile-loading piggyback chain-conveyor units... 4l 41 13 95 
Mobile-loading shuttle-car unitS ..ccccccccscee 2/7 27 = 54 
Supervisory and inspection wcccccccccsceccceces 4 3 3 10 
Other underground employeeS ..cccccccccscrccese 28 7 20 55 
Total underground employees ..cccccccscccccee L14 92 36 242 
Total surface employees .ccccccccccncsccsecee 206 16 5 47 
Total surface and underground employees ... 140 108 41 289 
Classification of Mine 8 Employees 
Shift 
Classification lst 2d 3d Total 
Mobile loading to shuttle cars: 

Section FOreMeN cecccccccccccccccccccescccccsece 1 1 ~ 2 
Loading-machine Operators .ccccccccccccesecccecs 2 2 - 4 
Loading-machine operators' helpers ..ccccccseee 2 2 - 4 
Cutting-machine operators .ccccccccccccccccccns 2 2 - 4 
Cutting-machine operators’ helpers ..ccccccesee 2 2 ” 4 
Shuttle-car Operators cccccccccccccccccccccces 3 3 = 6 
Total CHHCHH CHEECH EHH HOSE OOCHOE OOOO HSE LEECH EEOC EOE 12 12 - 24 
Total employees, piggyback unitS ..ccccccccccece 6 6 - 12 
Supervisory and inspection wcccccccecccccccccecs - - 1 1 
Other underground employees ..ccccccccccccsccecs 5 2 7 14 
Total underground employees ..ccccccccccccses 23 20 8 51 
Total surface employees ..cccccccccccccccvcee Ll 1 - 12 


Total surface and underground employees ... 34 


a) 
-_ 
Lo °) 
On 
WwW 
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Classification of Mine 9 Employees 


Shift 
Classification lst 2d 3d _Total_ 

Track-loading units (9-man crews): 

S€CtLon LOreMeN 54 6.saseewe ees eeeseeeeeeeseececs © 6 - 12 
Loading-machine operators .eecccccccccccccccese 6 6 - 12 
Loading-machine operators" helpers ..ccccceosee 6 6 = 12 
Cutting-machine operators weccccccccccccccccces 6 6 - 12 
Cutting-machine operators’ helpers ...cccccccee 6 6 - 12 
SHOE T1Ters, .nceiccwaweewe wesc eeuewn eevee eee 6 6 - 12 
ROOE DOLCCES i swish on asc e0eee4steee ee Cece sew esos l 1 - 2 
TUMDSL MEN: 5.6 so:h sso 65:4 65 5:5 oes Owe 08 0 TOS Oe 6 6 - 12 
Mechanics: «i005 + wasters esineseue sous sseeeseteee, 1-1/2 1-1/2 ~ 3 
MOLOEMICN, <6: aie cavesardia-eveia wiord.w ease 6 iaca e's wad oieieeies Gee's 6 6 - 12 
Brakemen CHOHSSHCHOHOOHLE EE OHHCOCHOSCE EEOC ECE EEO HORE OLE 6 6 = 12 


TOLAL tecwesdoevissca cad ecssisecuseeueecwsese, DO=LI2 ‘56-172 = 113 
Mobile-loading units on rock (and coal) ....... 10-1/2 10-1/2 19 40 
Supervisory and inspection ..ccccccccccscccccsee 4 2 2 8 
Other underground employees ...cecccecssesccees 20 13 22 35 

Total underground employees ..cccccccccseceee QL 82 43 216 

Total surface employees ...cccccccccccceseses 10 8 1 19 

Total surface and underground employees ... 101 90 44 235 


Classification of Mine 10 Employees 


Shift 
Classification lst 2d 3d Total 

Mobi le-loading » piggyback conveyor unit: 
Section foremen ..ccccccccccccccccccccccccccsces il 1 - 2 
Loading-machine OPETACOLS ceccccscccccccccscces 1 1 - 2 
Loading ~machine operators’ helpersS ..ccccccccce 1 1 - 2 
Cutting-machine OPELGlOLrs .iccccceceseevsovdses 1 1 - 2 
Cutting -machine operators’ helpers ...ccccecece 1 1 - 2 
NOE Flere... vac ceucceciekussseteseeoreesawen 1 1 - 2 
Roof bolters CROCCO CHOC HOC EE OOOOH OHO OOC EEE OEE REL OC® 2 2 = 4 
ermen CCHGCCHCCHECOHOFCC HEHE OH ERO HOHCOSO SESE EOE E 1 1 - 2 
Pan movers (conveyor men) .cccccccccccccesccses 2 2 - 4 
Boom men eecoeeweovoseeeoeeeeeeeeoeeoeeeeenneene eee ee e280 © 1 1 as 2 
Total Seevneveveeeeenseeeeoevneeeeoveveeeevoeevnevneveeees 12 12 7 24 
Mohit” Loading, shuttle-car units, in entries.. 24 24 - 48 
Mob Te roa ains » shuttle-car units, in rooms ... 22 22 - 44 
: €=- loading, shuttle-car units, in pillars... 14 - - 14 
Ot Ory and inspection .ccccccecccccsccseee 2 1 1 4 
€Y uriderground employees ...cccccecsecccecece 39 37 29 101 
Total underground employees ..sssescecceccese 109 96 30 235 
Total surface employees .scssccceccsccccecses 37 36 2 75 
Toteaal surface and underground employees ... 146 132 32 310 
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Classification of Mine 1l Employees 


Shift 
Classification lst 2d 3d Total 
Mobile-loading units: 
Section LOreMeN ..cecocanscvecssvvsccsssvnessces 5 5 1 ll 
Loading-machine operatorS ..ccccsccsccscesseccs 5 5 1 ll 
Loading-machine operators' helperS ...ccccccces 5 5 1 ll 
Cutting-machine Operators wesvecsccccccecccvccce 5 5 1 ll 
Cutting-machine operators' helpers ...scssesees 9 5 1 ll 
SHOE -LILENS 6055.46 eis ww cease © Sore tes wore oe) wre b ew Sea oe 5 5 1 ll 
ROOL DOLtCLS sss tsbectweesseaseweeeseoesaseae 10 10 2 22 
Shuttle-car operators ..cscccccsccccccccecseese 10 10 2 22 
BEAttiCe (Men) s.666 6 Mabe oN SNe ee WO Ne KS oR Swe OSS 5 5 1 ll 
MECHSNLCS” 69.605 Ges CoCA6 6G SESS ewes ee ecees. Oo 5 1 11 
General Laborers: i56vv.iwows 664i eases eusn ew ewes: LD 5 1 ll 
TOCA) iwiescerwiewise eee eee eew seeweee ua eewesaar 05 65 13 143 
Continuous-mining unitS wcccccccceccesccessecee 13 13 - 26 
Supervisory and inspection ..cccccccccccevecess§ 3 4 2 9 
Other underground employeeS ..cccccccccccceseee D2 18 23 93 
Total underground employeeS ...cccccccceseees 133 100 38 271 
Total surface employees .ccccccccccccccsecess 40 21 13 74 
Total surface and underground employees ... 173 121 51 345 
Classification of Mine 12 Employees 
Shift 
Classification Ist 2d 3d Total 
Mobile-loading units, main entries: 

Section: LOremen: s.csaacsGcuwesesswteectecteeseae 92 2 2 6 
Loading-machine operators .eccsecccescccesccees 2 2 2 6 
Loading-machine operators' helpers wecccccccese 2 2 2 6 
Cutting-machine operators .eccccccecscccesscces 2 2 2 6 
Cutting-machine operators' helpers ..cseceseeee 2 2 2 6 
DELILCLS: 6hi diaries ee ek eee eeeseeeeceseweeeee 2 2 2 6 
SHOE “ELLCES) wiacedsewesie Sosa wieeieseeeemiowewe 2 2 2 6 
ROOE DOLLCES (at iateetecgureeewwtseuereeeeseese: 1G 4 4 12 
Shuttle-car Operators .rcecececcccccscvccccccess 4 4 4 12 
MEChAN1 CS: wsn6 ock'6 0 bn see ae ee eewieeeeeeeeaeee: 2 2 2 6 
MOLOUMCH 6.06 sie des esate sae stews wesSesenereees <2 2 2 6 
LOCAL. wissen Cau cewer esses oe ee esas aeeieoue 20 26 26 78 
Mobile-loading units, panel entries and rooms.. 65 65 65 195 
Supervisory and inspection .icccccccccccscccece 6 1 1 8 
Other underground employees ..csccvccsccccesece 85 21 21 127 
Total underground employees ...ccccccveccecsee 182 113 113 408 

Total surface employees ...c.cccccccccsscvecese 42 33 33 108 
Total surface and underground employees ... 224 146 146 516 
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Classification of Mine 13 Employees 


Shift 
Classification lst 2d 3d Total 
Mobile-loading, double unit: 
Section fForemen ..ccccocccsccvcesccsesccscsscecs 1 1 1 3 
Loading-machine Operators ..crcccccccccccscscce 2 2 2 6 
Loading-machine operators' helpers ....cecescees 2 2 2 6 
Cutting-machine Operators .eccccccccccescccsvsee 2 2 2 6 
Cutting-machine operators' helpers ...c.sscosese 2 2 2 6 
Shot £1rers wccccccccccccccccsesssscecvcccceces 1 1 1 3 
Roof bolters (also drillers) ...cccccccceccesee 4 4 4 12 
Shuttle-car operators w.rcccccccccccccccsesvcee 3 3 3 9 
Mechanics 56.0.0 dese eee see cawe se tr aoe aw baw kee 1 1 1 3 
BOOM MEM .accccccenrccccccccnsccescccscseseccves 1 1 1 3 
LOCAL: 66s SiN aeseewsaseeas sete eiedseenenecssace 19 19 19 57 
Total employees, mobile-loading, single units.. 24 24 24 72 
Supervisory and inspection ...rccccccscccccesees 6 6 5 17 
Other underground employees ....ccccccccseccceee 30 24 22 76 
Total underground employeeS ...cccccccccccese 1/9 73 70 222 
Total surface employees ..cccccccccceccvescee 1D 15 3 33 
Total surface and underground employees ... 94 88 73 255 
Classification of Mine 14 Employees 
Shift 
Classification lst 2d 3d Total 
Mobile-loading, double units: 
Section foremen ..wccccccccccccccscccccecccscces 2 2 2 6 
Loading-machine operators ...ccccccccccccccsece 4 4 4 12 
Loading-machine operators" helpers ....scccccoee 4 4 4 12 
Cutting-machine operators (also drillers) ..... 4 4 4 12 
Cutting-machine operators; helpers (also 
GELELOL ) oicscsece:k oars: aye ee bare oe boat ereiw wre are wee ao 440 4 4 4 12 
ROOE DOLEGES) <6:44:65.0 bide e ewe oew arc esse ON Se ees 8 8 8 24 
SNOC LIKCTS. csucsesaidiwcasewisesecesneawiweaes, 2 2 2 6 
Shuttle-car operators .cccccccccccccscecssccees 8 8 8 24 
MOCHANDLES ‘44656604555 RS SRS ao oCieaweeeesbeweeee: re 2 2 6 
Braveice: Men: 666k sikw sees i eeeewssasseereeee esse 2 2 2 6 
Car-hoist operators weeccccccccccccccccccscccee 2 2 2 6 
TOCAL: 40\ouins $06 sb auees ee ee the eeaseesoeanene 42 42 42 126 
Total employees, mobile-loading, single unit .. 14 14 14 42 
Supervisory and inspection ..cccrcccccccccccece 3 1 2 6 
Other underground employees .....sccececsccosss 98 13 12 83 
Total underground employees .....cccscescceee 17 70 70 257 
Total surface employees ..ccccccccccccccccccs 2/7 12 11 50 
Total surface and underground employees ... 114 82 81 307 
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Summary of Data for Mines Studied 


Summary, Mine l 
Coal bed e@eeeeeeeeeoeeeoeseeeseoesveeeeeeeoeeeseeeeseeeoeeeeeeeeeeoeeeeeeenseaeseaeeveesee 
Thickness of bed e®@eseoevoeeeeoeevovoveesoeeeeoeoeeseeeseeseeseeweesesesesvseesvseseeesesede inches 


Thickness mined eeeoeoee@eeaeeeeeeoeeeeeeoeneeeeeweeseeesee@eeeseenwvreseeeeoeeeeee do. 


Percent of mine production .ccccccvvcccccccscccccscvcscesvccsesccecs 
Hours: per SHLEC  oc.60 6.6 6.6 00's 6:6 wine 0.00 WO 6 06 @ U0 eo H00 G0 Oe 6 60:0 6 6 b10 956 oe 
Number Of units wccccccccccccencccccccscccccsevesseseccsecssssecccses 
Unit shifts per day ceccccccvccsceecccsasesssscssesecssccesseesceece 
Average yield of clean Coal .cccrscccccccncccesccccccesccees percent 
Average Width Of place ceccscccccensccveseccdccecesstcsocecvcess Leet 
Number of places: in SEU) 5 s-s/scrsese0'5's 6 wise o0'9 ere wi o:4 0:6 00 66 Soa aes wears 
Average advance of working place per Shift .cccccceccccccccsese feet 


Average advance of working place, including crosscuts, 


per shift @eeoeoeevaeseeeweeaenvneva@eeeeeseeoeeeeseweeaese#w oes oon oeevwenvneneg eee ee eee @ @ do. 
Employees: 


In unit crews @eeeeeoeoeseeeoeesvseoaeaeveeasevoeaenvaeeseeoesoeoeseeeeseseeaeesvseeeaeeaoeoevse50aeoeaeee 00 0 


Supervisory and other undergroundL/ eoeeeseereeeeeeeseseeeseeeneseoes 
Total underground CHCCHCC CEH LOCO HOH COHCHCHOH HES OHEEHSEHHREOHOHOEEEECE 


Surface+ eeesneeeveoeeveeacoeoeveeovee eevee eevseev@asveeoseeavn@e@eeoevseeeaeeaeoe eee enveecenenve)d 


TOCAL CHALEECd ACO: 5754 crac aie Se rereeoio-n Wie. Oo 6 915.956:6 406 e060 Wa hig es ew 
Average daily production, Law COAL. wd 06.d6666.604640 006s seaue s CONS 
Average production per unit per shift, raw coal .ceccccccccccce dO. 
Average production per man-shift in unit crew, raw coal ....... do. 


Average production per underground man-shift, raw coal ........ do. 


Average production per payroll man-shift, raw coal ...cecccccee dO. 


1/ Number of men prorated in proportion to average daily production, 


Google 


No. 3 Elkhorn 
35 

35 

Mobile loading 


onto piggybacks 
to chain 


conveyors 

Entries Rooms 
56 44 
8 8 
2 l 
4, 2 
98 98 


30 40 


53 


Summa Mine 2 


Coal bed CROSS HEHHOHOHSEHSHECHESHOHHEHHSECHEHOHHH HOSS OHSS OHRHHOSHSESHEO EERE COCO LEO O® Pocahontas No. 3 
Thickness of bed CHESCHCHEEOOCHOSCOHOHO HEEL O HHH OH ECOHO HEE OHO O OEE OOS inches 36 
Thickness mined CHOSCHCHCHOEHOHEHSHOOESECSOSCHC EEO HOH OHH OSE HEHEHE OES do. 36 


Coal bed eeeeseooese evo eoeeoeecoseevnoeaeoeeoeaeaeswooeaevoeoeoea ee eeu eseoeneea2 oe eoneaeeaewne ewe eee 0 Pocahontas No. 4 
Thickness of bed eeeeoesceeevevoeoeeaoeeeeoeaeoeweeaevew oeeoeeseeeveeaeeeeenenve @ inches 42 
Thickness mined eseeesvseoevveaeeneoeoeeeoeveocvoeeeoeoeeoe ose eeaeevevesevneeee oe @ do. 42 


Duckbill Mobile loading 


Hand loading loading to chain 
to chain to conveyors 
conveyors conveyor Entries and 

Entries Rooms Rooms rooms 
BEd -s:60:s'b6 Gas a oN OW SW eee deleeuaeNeewees  -NOe- INO. 4 No. 4 No. 4 
Percent of mine production .....cccccccccees 6.5 33.8 18.0 41.7 
Hours per SHLILC .cecccwvsveccesiectesececes 8 8 8 8 
Number Of UNLCS: 6.6550. vie-ccoce see Wee 01e 69-006 1 2 1 2 
Unit shifts per day .ccccccccccccccccccccee 1 4 2 4 
Average yield of clean coal ....... percent 89 89 89 89 
Average width of place ..cccccccocseee feet 20 40 40 20 and 40 
Number of places in S€t .iccccccccccccvcees 6 - - 3 
Average advance of working place per 
SRLEC iisbsiedie'so.0% merewre wer esuiueeaewss LECCE 6.1 - - 1/12.7 
Average advance of working place, including 1/ 
crosscuts, per shift ...cccvcccccecee feet 7.3 - - = Loe2 
Emp loyees: 
En UNLC CLOWS: 15s sew wew 604.0 06 Swe Wis eww aelere 9 48 18 60 
Supervisory and other underground2/ ..... 3 17 10 21 
Total povereround Trerr ere roe eT ee 12 65 28 81 
SUELACEL!” 2-5/5 5st anard, wbiaicenva ieee weeeenee ee 1 9 5 11 
Total “charged 0 6 isisds sie eek nse eee ss 13 74 33 92 
Average daily production, raw coal ... tons 98 510 272 630 
Average production per unit per shift, 
Taw COAL in iuseea see ese adwaerasias, 1406 98 127.5 136 157.5 
Average production per man-shift in 
unit crew, raw coal ...ccccccccccccee dO. 10.9 10.6 15.1 10.5 
Average production per underground man- 
Shift, raw coal .ccccccsccccccccceess dO. 8,2 7.8 9.7 7.8 
Average production per payroll man- 
Shift, raw coal ...cccsscccccccccecee dO, 7.5 6.9 8.2 6.8 


1/ Combined advance of entries and rooms. 
2/ Number of men prorated in proportion to average daily production. 
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Summary, Mine 3 
Coal bedi andeaen tes 


Thickness of bed ..... 


Thickness mined 


Percent of mine production ..rcccccccecccerccecces 


Hours per shift 


Number of units 


Unit shifts per day wcccccccccccccccccccccccccccce 
Average yield of clean coal .....ceeesceee-e percent 
Average width of place .ircccccccvccccccccecee Leet 
Number of places In SCt wesccccccccccsccesccccsccenre 


Average advance of working place per shift... feet 


Average advance of working place, including 
crosscuts, per SHLLt wcccccccccccesccccccees dO, 
Emp loyees: 


TH UNL ©: Crews: oases 0see sea o's wb we ees oe Were e Sees 
Supervisory and other undergroundL/ ee ee 
TOtal. Underground ~ ss s.scseis-o Wis. She S08 8 bese Sees 
Surfacel/ Sib eo Wee ieee wise. 6 66 0:8 © 6: 8: 6.6 6) bie Ole ere wei Sere oS 
Total -Chareed LO: 4.6.0.4 5.0.0 ows cee e wes OS ees wes 


Average daily production, raw coal ......+... tons 


Average production per unit per shift, 


raw coal eeoseeeoevoeeeeaeseeeaeoeneeueoeoeaenenenoeneaeneseseede do. 
Average production per man-shift in unit crew, 
raw coal eeceeeeoeoveeeseaeeevseeveeeeveaeoeveeveeveeneaeee8 do. 
Average production per underground man-shift, 
raw coal CCC CCHS OOO OOH CCE OCHO HO HOO ROSES OOOH OEE do. 


Average production per payroll man-shift, 


raw coal do. 


1/ Number of men prorated in each mine in proportion to average daily production. 


Google 


inches 
do. 


Mine 2 
Hand loading to 


chain conveyors 


Entries Rooms 
32.4 16.5 
8 8 

1 1 

2 2 

85 85 
24 40 

6 3-2 
5.4 343 
8.2 362 
25 11 

7 4 

32 15 

6 3 

38 18 
312 159 
156 19635 
12.5 14.5 
9.8 10.6 


8.2 8.8 


Pocahontas No. 3 


40 


40 


Mine l 
Hand loading 
_to mine cars _ 


Entries 


11.8 
8 
1 
1 


85 


9.5 


6.7 


6.0 


Rooms 
39.3 
8 

1 

1 

85 


24 


10.8 


Fel 


6.5 


Summary, Mine 4 


Coal bed eeoeosvseeeeovuev ee evoeeoeeeeseaeeseeaeecoeoeoe ease seevseceoeaeaeaeeoeaeeaeoeeaeeeee ®@ Lower Kittanning (B) 


Thickness of bed eeeaeeeoeneoeseeoeseaeeeea eos egeeeoeveoeeveeoeneesveaecees ee 8 inches 


Thickness mined eeeeeeoeea cena eoaeoeaseeveaseecoeoseoevee@eoseeoeseoeeea ese ee 8 do. 


Percent of mine production ..cccccccccccccces 
Hours per SHLEC cccccccccvesccesccvscecccsones 
Number Of UNITS wcrccccccccccccvccccccscccces 
Unit shifts per day wcccccccccccccccccccscces 
Average yield of clean coal ......... percent 
Average width of place ..cccccccccccccee feet 
Number of places in Set weccccccccccccccccccs 


Average advance of working place per 
shift @eeeeoeoeeeveeeeveeeoeosveeeaeoeoeaoeaeeaeeaneeeoeeee feet 


Average advance of working place, 
including crosscuts, per shift ........ do. 


Employees: 


I UNDE CREWS. 0446.66 s 654 So Kose oa be 5s eee 
Supervisory and other undergroundL ceccees 
Total underground ...ccccoccccccccvccccces 
SUBEACED): occa ccaeeoccscne use tes cee awesiiuc 
Total: Charged C0: 206 <ses os ess. dese kenises 


Average daily production, raw coal ..... tons 


Average production per unit per shift, 
raw coal 


@e@eeevoeveeneoenene0e00080898000080808080 do. 


Average production per man-shift in unit 
crew, raw coal CoeeCeoecececeeeoeeseeeeceoneore do. 


Average production per underground man- 
shift, raw coal 


eeeeeaesoeoeaeneaenvoeoeoeeeoeoeneene82 do. 


Average production per payroll man- 
Shift, raw coal 


S®eeeeeenne0020e2080080880808688868 080 do. 


1/ Number of men prorated in proportion to average daily production. 


Google 


Mobile loading to 
shaker conveyor 


Rooms, pillars, 


Entries and entries 

36.4 38.6 
8 8 

1 2 

2 4 

88 88 
20 25 

3 = 
10.2 9.0 
14.4 12.0 
22 31 

6 6 

28 37 

6 6 

34 43 
228 242 
114 60.5 
10.4 7.8 
8.1 6.5 
6.7 5.6 


55 


42 
38 


Hand loading 
to shaker 


conveyor 
Rooms 
25.0 
8 
2 
4 


88 


6.5 


36 


Summar Mine 5 


Coal bed eeeovsvevoeeeeoevneeoevoeoeeveecveeeeeeeeevneevaeveevoene eon eeaoeveeaeaeeene eee 


Thickness of bed @®eaeeveeeeeoevseaeeeeeoese ee sees eeneeeeeeeneoene 0 e886 inches 


Thickness mined eeeoevoevoeoeevoeveevoeeeeveeceaes eee eoeaeewoeoevaeveoeeoe eee @ 


Percent of mine production ...r.ccccccece 


Hours per shift 


Number of units 


Unit shifts per day 660éssssdseuws sateen 
Average yield of clean coal .... percent 
Average width of place ..ccccseeeee feet 
Number of places in Set weccccccccscsecs 


Average advance of working place 
per shift eeeveeoeea eevee eeeeveeauoscve0eeeee 8 feet 


Average advance of working place, 
including crosscuts, per shift ... do. 
Employees: 


EM UNL: (Crews . 64060410 ose bs 6456 5444 OSs 
Supervisory and other undergroundl/,,, 
Total eae ieaalia rere reer ee ee 
SurfaceL 
Total Charged: £6) 1i4618%06- 45608088688 


Average daily production, raw coal..tons 


Average production per unit per 
shift, raw coal eeeeoeoenosvoeoeeeoeeeenveee do. 


Average production per man-shift in 
unit crew, raw coal CCC CCC COE EEL OS do. 


Average production per underground 
man-shift, raw coal eeeeeeveeveneeeeee do. 


Average production per payroll 
man-shift raw coal eoeseoeoeevneee ee do. 
1/ Number of men prorated in proportion 


Google 


Hand loading to 
Shakes conveyer 


Entries _Rooms 

10.9 17.9 

8 8 

2 2 

4 5 

100 100 

15 20 

3 = 

5.0 - 

6.4 - 

17 28 

9-1/2 15-1/2 

“26-1/2 43-1/2 

6 9-1/2 
32-1/2 53 

230 377 

57.5 75.4 

1342 13.5 

8.7 8.7 

71 O71 


do. 


Mobile loading 


to shuttle cars 
Rooms and 


entry pillars 


Main 


be, 


8 


100 


8-1/2 
4-3/4 

13-1/4 
3 


16-1/4 


115 


57.5 


13.5 


8.7 


7.1 


44.0 


8 


100 


40 
38-1/2 


78-1/2 


23-3/4 


102-1/4 


928 


116.0 


23.2 


11.8 


9.1 


to average daily production, 


Lower Kittanning (B) 


75 
43 
Hand 


Loading 
to mine 


cars 
Rooms 


21.7 


8 


228.5 


6.8 


5.3 


4.7 


Summa Mine 7 
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ie Coal bed eeeeeovs@evooeoen ecoeoovoeveeeeevoevoeneseeeeseeeoeeveaeoee eae eeaeoeeoaeeea ew eoeov een ene Middle Kittanning 


Thickness of bed eseeesvsevneneeeeoevaecnevn eeovoeaeeveecoeaeaeeoeoeneaoeeoenenaeeaeenue ee ode ®@ inches 


Thickness mined eeeeeveeveveaoeeeneoceaeseeeaoneoeoeaevoeaeeeo eas oceaoeseoe“en ee eas do. 
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Mobile loading 


Entries 
Percent of mine production eeoaooseevueovoe Gceoseesvseeneaesveaesneoaeevveoeseevneaen eae ee 0 21.4 
Hours per shift eeeeovoeveeeaea eoeaevaeaaoeoeseeaevseeeevaeee@eaeseaseevseaeeaoeseeseveeseeseeeeneaee2e 8 80 8 
Numbex of units eeeeeeo ec aca ecoeoeeaeaeeae@oeaoean es eceoeeweoeeaeeaesveaoeaeeaca@dns eoceveeeavueanceneoeoeseeaeoeeece @ 1 
Unit shifts per day @eeeeaoeeeoeouevneeeoeaeveveesaecvceaeecoeoeoeea oe eeeeeaoseeosevoeeaeveeeeneaneoeeonee ¢ 2 
Average yield of clean coal @eeeeeseesesveaeeaeeoveeeeveeeeee8e0800 percent 90 
Average width of place @eeeeeoeoeaeveaoeoeoeaeoeeeveeeeeeceoeaeeeceeeeeseeoeee eee feet 16 
Number of places in set @eeeeeeaoceeeoeeaeenvevdeveeveeneaovoeaeaeseeoesveveeeeneaeeaeneoneaove oe @ 4 
Average advance of working place, including room necks, per 
shift @eeeeeeaeesneeaoeeoeseeeeeeaeeoeoesveeaeeeevseeseovoeve een ose eoaeaeeenu eee eeea1e eee feet 22.0 
Average advance of working place, including room necks and 
crosscuts, per shift eeeaeeeveeceavoeasvseeaoe eee eaeseve0020cd0@e~1eneeegcnea1eeneoeeeoee oe 0 @ do. 28.4 
Employees: 
In unit crews POS ERO | @eeeosue@easevvueaeoeeesn een ee0e2e e088 068080 86 24 
Supervisory and other underground= eeeeseeooeevoeaeeoeoenveoeaeeeeeeoeeeneeo e600 14 
Total underground eCevsenvnevneveenen est coeoeeevneeeeeeenenneeoen e282 eeeeeeeeeeveee8 38 
Sur face+ ®e@eeeoeevoeaoev eon eeeneoeasvseeewneneeeosvneae ese ease evoeeeeeoeesenev@eeneneaoe eee eee ee 4 
Total charged to @eeeoeseeooevseevoneveeseeoocoeaesoaoea Ceoevogaesceavs@e@oecoaosvpeaesosveaoeeaenseaeanee0e se 42 
Average daily production, raw coal @eeeeeeeoeveva@eseooevoeaeeeoeeeeaeoeev ee ee 8 @ tons 606 
Average production per unit per shift, raw coal ..ccccscccesee dO. 303 
Average production per man-shift in unit crew, raw coal ...... do. 25.3 
Average production per underground man-shift, raw coal ....... do. 15.9 
average production per payroll man-shift, raw coal ...ceceeee. dO. 14.4 
1/ Number of men prorated in proportion to average daily production. 
ee 
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Summary, Mine 7 


Coal bed eesoeeoevosvseoeseeveeeeeveeoeeeeeeeweseevoeveeeeaeseeeaeoaeseovoeaveeaeeeaeaeaeseeaoeveaeaeoevnee@esceaneoeeneen1 8 Sewell 


Thickness of bed eeeeoenvceeveeeeeeveveoeoevpeaeevoeeoevneeeaeeeaeeecoeoecoevoeevneea eevee eeeeoe eo 028 @ inches 46 


Thickness mined eoeeeveeoeveevoeeeeecvceeesvseeeoeeveseeeeeoeeeeveesve@eeaseoeeaneaoeeoeee en ee ee 0 do. 46 


Mobile loading 


Continuous Piggyback chain 
mining conveyors Shuttle cars 
Entries Rooms Entries Rooms Entries Rooms 
Percent of mine production ...... 16.5 16.3 31.3 9.8 19.2 6.9 
Hours per Shift .ccccccccccccccee 8 8 8 8 8 8 
Number of unitS wevececcccccccees 1 l l/, or 5 Ly or 2 2 l 
Unit shifts per day ccccccccccees 2 Z 11 3 4 2 
Average yield of clean 
COAL wcccccovvccccceccees percent 95 95 95 95 95 95 
Average width of place ..... feet 27 27 25 25 25 25 
Number of places or rooms 
1T-SCE.--6's55 w56's diel ew bee were ewes 0' 9 2 4 3 and 4 9 2 
Average advance of working 
place per shift ...cccceeee feet 6.1 27.0 - - - - 
Average advance of working 
place, including cross- 
cuts, per shift ..cccccccee dO. 8.7 39.6 - - - 2 
Emp Loyees: 
Im umit CTeWS wccccccvcccvccces 14 14 74 21 40 14 
Supervisory and other 
underground2/ .....ccccceccees 11 11 20 6 12 5 
Total underground .eccccccves 25 25 94 27 52 19 
Surfaces! .522ic scent wis ceteasacex 8 8 15 4 9 3 
Total charged to .wccccccceces 33 33 109 31 61 22 
Average daily production, 
FAW COal dnsdéiecsdieeeeeews. CONS 599 592 1,140 357 700 250 
Average production per unit 
per shift, raw coal ....... do. 299.5 296 104 119 175 125 
Average production per man- 
shift in unit crew, raw 
COAL Seetedesdescewebeeescic. ds: 4246 42.3 15.4 17.0 17.5 17.9 
Average production per under- 
ground man-shift, raw coal. do. 24.0 23.7 12.1 13.2 13.5 13.2 
Average production per pay- 
roll man-shift, raw coal... do. 18,2 17.9 10.5 11.5 11.5 11.4 


1/ part of 7-man units work both rooms and entries, giving an average of 3 unit 
shifts per day in rooms, 
2/ Number of men prorated in proportion to average daily production. 
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Summary, Mine 8 


59 


Coal bed eeeeesvsvnevoeene82ee0 0802000002080 000008 0000080000000 00H 082820000 CeeeHR BeBe C40 Coalburg 


Thickness of bed @eeeeeevoeveeaoneeaosvoeeoesenvneaeseeoeaoseaeovoe eos eoeeaoeconeaeoecoweaenea2seeeoeeeceee 8 inches 73 


Thickness mined eeoeveevcoeveeeeoeoevoenvneeaevneeaoeveoeoen eoeoeeeosvseoeooeoeeaeovoen eu eeuevneueaooene Bees e@ do. 55 


Percent of mine production .ccrcccccccccccsccceces 
Hours per SALEt wecccccccccccscccccccccccvccccecs 
Number Of UNLESS .cccccccccccccccccvcscccccccepece 
Unit shifts per day cccccccccccccvcccccsccccccces 
Average yield of clean coal .....ccceccc.eee percent 
Average width of place .ccccccccccccscccccee Leet 
Number of places or rooms in Set .osccccccccsccee 


Average advance of working place per 


shift ®eesoeeaosesee eceoseeoeeveeoeoevoeeseeeeeseeseeaeeoaoeveenu eed feet 


Average advance of working place, including 
Crosscuts, per Shift ..ccccccccccccccccscee Ow 


Employees: 


In unit crews eeeaoevvveeveovoeevoevoeoeeovneeoeoevneeoen ©eeecgese 
Supervisory and other undergroundl/ éaeigetevetee ee 
Total underground @®eeaeaeoeoeeoceaeaeeaesoean oeaveaeeeee0e0e0e0e008600 


Surfacel eoveceeeceeseeeeeeeeeeeeeeeseeneeeoneenese 


Total charged to eeeoeeaeeoeeeopeeoea oon eoenenee2n eee 086 0 
Average daily production, raw coal ......... tons 


Average production per unit per shift, 
taw coal 


Seeseeveeeeeaevneeeeeoeeoeeoeenoeoeeeseeoe ene do. 


Average production per man-shift in unit 
Crew, raw coal 


@eeeveeveeene'eeoeeeee ee ee eevee do. 


Average production per underground man- 
shift, raw coal 


S@eeeeoeseevseeoeseeeoeaeeooeeveenveecene do. 


Average producti uy 
ane on per payroll man-shift, 


l/ Number 


eRe a 2 2 2 do. 
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Mobile loading 
Mobile loading to piggybacks to 


to shuttle cars chain conveyors 


___ Entries Rooms 
66.1 33.9 
8 8 

1 1 

2 2 
89.3 89.3 
20 40 

6 2 
18.2 17.4 
23.3 19.9 
24 12 

10 5 

34 17 

8 4 

42 21 
1,019 522 
509.5 261 
42.5 43.5 
30.0 30.7 
24.3 24.9 


of men prorated in proportion to average daily production. 
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Summary, Mine 9 


Coal bed eeeeacoovseecevoeee Beoesvseaeeeacenvoeee@eeoaceev ee eevee eeaeeeoeeeaeoaeveaeenee 8 Upper Kittanning (C') 
Thickness of bed eeesvseveeeseoeeoeeoeve@eeea ooo eeeeceeeeae oe eevueenee2 ec 8 inches 59 


Thickness mined eeoeeeesovovseeeveoeeveeeveeeeveveeoeceoeosvseeseevw BGeoeeoeeveoeoe 88 do. 59 


Mobile loadi 


Entries Rock and coal 


Percent of mine production .csccccevcccccccccccccccccccccecs 84.6 15.4 
Hours: Per SWLEC gsi 26:50 6 6 wea. 6 6 0 eW ees eee eae se cewieeeewe seis 8 8 
Number Of UNL tS: .osis6e0is.0:0\seic-6 0 4056 alesis wee S56 6 eiaw.ewe'ne one 6 2 
Unit shifts per day: .o'sicwckidace swcneues ens 66-66 skews eeeews 12 6 
Average yield of clean coal ...cccrcccccccccccccces percent 80 80 


Average width of place ...cccccccccccccccccccccccccccee Leet 14 and 19 14 and 19 
Number of places in set @eeeeosvsveeveesvssvneeveevoeeaevne0en0e20e28e808208080088 8 eee 6 5 3 
Average advance of working place per shift ....e.eecse feet 6.1 : 


Average advance of working place, including 
crosscuts, per shift e@eeeoeseeoeeoeaeeseseeseenea1eseeansneseoen2eee ee ee ee @ do. 8.6 


Emp loyees: 


In unit crews Ai gee eh ce aL ot NA besa Rig etn 2 113 40 


Supervisory and other undergroundL COeCeC eee SOLE CEOS ECE OFS 53 id 
Total underground ®eeeeseoeeceoeeeoeevseeseeaeeaeosvs eee@eseaeseoeseoneaeogee1ededeee @ 166 50 
Surfacel. ®eeeseesaeeoeoeseeae@oeeseeaseoevaweaeeseoeoeaoeae eoeoeaeeveanvsevevseaedegeeaeea0ne0cd0e00800 16 eee ee 
Total charged to ®eveeeeeeeeeveeeneeeeaedtdeeoeaneeaeeoseeeeoeneeeneeee 182 53 

Average daily production, raw coal eoccccccccccccccces CONS 1,608 292 
Average production per unit per shift, raw coal ...... do. 134.0 48.7 
Average production per man-shift in unit crew, 
raw coal e@eeeeeeeeeseeeeeaeeeeeeeeeeeeeeeeeeeeeeeeenenene do. 14.2 7.3 


Average production per underground man-shift, 


raw coal eoeeseeeeeoeeseeeeeeeeseeeseseeeeseenvseveevneesenesens do. 9.7 5.8 
Average production per payroll man-shift, raw coal ... do. 8.8 5.1 


1/ Number of men prorated in proportion to average daily production. 
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Summary, Mine 10 


Coal bed eeeeeevnevs ea eeoeaeaeeaeaevaevaeeoeeoeoeaeoeoeceeaeeoeeoceoeae eee eoesvseaesevenveeenvueneeoeo eo eee eeeeee © Leatherwood 


Thickness of bed @®eeeoeeoeeeoeeeoeeaeeoeeeeoeeeoeewpeesne*eeoeeneeeese @ @ eeseeeseeseseeeoeeeseeeneegesese @ inches 41 to 65 
Mobile loading 
Piggybacks Shuttle cars 
Entries Entries Rooms Pillars 
; Thickness mined ...cccccccccccccccccccee inches 65 41 65 65 
" Percent of Mine production wccccccccccccccccccs 19.9 35.1 34.3 10.7 
| Hours per shift @eeeeeoeosoeeeveseeaoeaeeaeoeaoeevneeaesaeoeaeaeneaeeaee od @ 8 8 8 8 
Number of units @eeeeoeec cease eceeoseeseaeaese@eecs eo eaeeeaoea2ee2ee0e802080 1 2 2 1 
Unit shifts per day @eseeeeosvuseeeeeveeeaea ©@eoeeaeensve08cde20800 2 4 L/, Wy 
Average yield of clean coal ........... percent 87 87 87 87 
Average width of place @eeoseeaenuea0eaede0e0nde2ecee0006808 feet 25 20 20 = 
Number of places in set COCCC CCC CELE SECO LOO EO SOS 6 5 5 = 
Average advance of working place per 
shift @eseeeveeveesv@eaeaeoensneanoeneeeene0eee e088 eee eee feet 8.9 14 14.8 ed 
Average advance of working place, 
including crosscuts, per shift ...ccccce. do. 12.4 20.8 22.0 - 
Emp loyees : 
In unit crews ke nara | eeeaeeeaeeasese@ @ 24 48 44 14 
Supervisory and other undergroundé/ ......00. 21 37 36 11 
Total yea is e@esoeeevseveaeece0ecdeee e2eeneeedcee0 0 45 85 80 25 
Surface2 @eeseeesoeeoen ee eevee oseoeseoeeeveesvsenueaeeone eee e 0 15 26 26 8 


Total charged to @eeeeeaoca on eoeeveavednecg0aoneeveoeee@ @ 60 111 106 33 
Average daily production, raw coal ....... tons 937 1,653 1,616 504 


Average production per unit per shift, 
Taw coal @eeeeeveeevoevoevnoeva een eoeaeeaeeoeoe ee eeaeoeee do. 468 413 404 504 


Average production per man-shift in unit 
crew, raw coal @eeeseeoea @Oseea@eeeaessveaeedcoeoeenscpeaoeeose @ do. 39.0 34.4 36.7 36.0 


Average production per underground 
man-shift, raw coal eeeeoeoeeoeaeaoee@eaeaeeoecoaeaoeeasde do. 20.8 19.4 20.2 20.2 


Average production per payroll man-shift, 
taw coal @e@eeoeoeaeeasvseoeesceoeovoeaeeaeeeoeeeaeveeeae ee eee e8 do. 15.6 14.9 15.2 15.3 
l/ Unit shifts and size of crew vary with type of mining. 


2/ Number of men prorated in proportion to average daily production, 


Google 


62 


Summary, Mine 11 
Coal DOG 6.6 obese a-we ed win er aw bale 6. Sw 8 Ww Soe a Sw oo aw oes ow be Kew he eee ee PL ECEDUTER 
Thickness of bed ceccccccccccccccccccscccccsccccccsccccccccseccess sAnches 85 
Thickness mined ccscccccaccccccccccccccrcccccccsccccscccesecccsces dO. 73 
Mobile Continuous 
loading mining 


Entries _ Rooms — 


Percent of mine production eeeeeceoeoevoeeoeeoeaoeeeoea oe enue eveeeveeeooeoeaeeoe eee ee 79 21 
Hours per shift e@eeeeeo0aeeneceaoeeveeeeeeaseoeveeaeoea Ceoeevnneeveuane080e020008008600808008680 8 8 
Number of units @eeeeaeeecveaeoeoevoeae evo eaeoeeneseevoeveeoeseeeoea eceeaseaoeoeneeoe ee eee ee 5 2 


Unit shifts per day eseeeoeveaeeeaoevvneeeesesesvs@e@ese oe ee eaeeenene01edeeeoeeoe ee ee 8 11 4 


Average yield of clean coal ..cccccccccccccccccccccccces percent 92 92 
Average width of place ..ccccccccccccccccccccccccccccoccccs Leet 14 16 
Number of places or rooms in set _Yrrrirerrerrrrrrrrerrrrre re eee ee | 5 2 


Average advance of working place per shift, unit studied .. feet 13.2 22 


Average advance of working place, including crosscuts, 
per shift eeeseeenveevoeaeeea ee ocseoev eevee eeaeesenvu0aeaeneeo oe eeevoeneaeeanevneaeod eon eee 8 ee 8 do. 20.8 25 


Employees: 


In unit crews eeeeeoe@oneo2eoeeooeaeoeoeceendd @eeeee@e@sveonesnevoeeeeaoaneaeoeoeaoneneoees 143 26 
Supervisory and other underground! @eeeoeeeev@oeoeaeneoseeoeoeeoeee2eeeoeeed6 81 21 
ap (RAR RRR RERERERRERRERRRRRRRRaRRERRRRRRRERRRERERAASE SL 224 ; 47 


Sur fac aaa ee eee eRe RRR RERERERRERRRRRRRERERRERRARRRRRERRERRRERR ESS 58 16 


Total charged to eeseeaecoaoeoeaoeane eee eocoane@aeooease@ese@eec ec oan ee e@acoe@e2@eoeeoeoea eee 8 282 63 


Average daily production, raw coal ...ccccccccccccccccescee tons 3,779 1,004 


Average production per unit per shift, raw coal eeoevececcesee 


do. 

Average production per shift, unit studied, raw coal ...... do. 393 - 
Average production per man-shift in unit crew, raw coal ... do. 
do. 


Average production per underground man-shift, raw coal .... 


Average production per payroll man-shift, raw coal ........ do. 13.4 15.9 
1/ Number of men prorated in proportion to average daily production. 
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Summary, Mine 12 


Coal bed e@soegeeaoeov@eaeaeesasvseseeeeaeeeeev ovoeaeeoveeeeeseeveeaneveeeaneneev ee eevee e @ eeeeeeeeeoeeee eeee e No. 6 
Thickness of bed @®eeoeoeeeaeeeswseoeeoeeseoeeesevneeensmeeoaseeveaesveeseeseveeeeweesensneaeeoeeoeswasvpeaesne1ensc ees ee inches 80 
Thickness mined eseeeeeoeeeseeseeeeseeoeoeeeeeeseeeeseeeeseeseoeeeoeeaeeseeaeeseeaeoeeseeoeeoaeeonesneeoeceemcemmUmc8lUm8 do. 80 


Mobile loading 


Entries Rooms 


Percent of nine produc ti on @eeeeoeeoeeeeeeseeseeaesesoceeseeeeeeeoaoseeoeeeeeeeee 8 23 e 8 76 e 2 
Hours per shift @®eeseeaeoaceveeseeavaeoeoaeseeeseeeseeeeeaeseeweeeeesseeeaescesseeovoseceecsees 8 8 8 
Number of units @eeeoeovoe@e@osvseaoeecevoeveeeceeepeoveeeveeeesvseeseeceaesopeesee@e@seaoeoeeoveseees 80@eoee @ 2 5 


Unit shifts per day eoeeoecoevsceasvoeoevovoev oGeoeeeeaoeoesn ove oeeoveeveeove*esveevneeoneeene80@8 88 @ 6 15 


Average yield of clean coal @eee@eeoeeoeeoeeoaeeeeeeseeseeweoeeneoeaeeeseeeeee @ percent 93 93 
Average width of place eeeoaeeeoceoaoovo@eeaeeseeesecesevnsvseeoeeonseseeeeeneoeeneeeeeee 0 feet 14 24 
Number of PLACES: OF TOOMS LN Set 6 6.6266.56.6.5:6:05 C86 6S Sioa s S68 6 OS OS 7 5 


Average advance of working place per shift ..cccccccccccccsccee feet 7.0 11.9 


Average adwance of working place, including crosscuts, 
Per shift @eeoesee@eesnve eee es oe eoeeeeenesoeeeseeeoeeesveeeeaeeseaeeaeaespeaeaeoeesnesvoeaee ee Geeve @ do. 10.4 13.9 


Employees - 


In unit CTEAWSE eeocoveceeeeee eases ee eees ees eeseeeeeseseseseeseeeseese 78 195 
Superviss ory and other undergroundl/ ........ccccccccccccccccccccce 32 103 
Total > paca CoC CHOBE OHS ESR OEHOHOHSOHHSCHOCECOSBSEOSoHB ERO SOHO HOSHOHOEEE 110 298 
SurfaceL e@eeeesvseeeveneevs Cceoeeoeeeveeeaneeeeoneeseeneaeeveaeseeveevevsesvoeeeeveeevaeeennee00868 808008 0 @ 26 82 
Total charged to @eeoeasvseesea ocean eaevo eevee evevaeveseeaevvevneeeevneonsneneen202e8 ee ee 8 e esd 136 380 


Average daily production, raw coal ...sccccccccccccccccccesesess tons 1,614 5,160 
Average production per unit per shift, raw coal .wscccccceeseee dO. 269 344 
Average production per man-shift in unit, raw coal ........666- do. 20.7 26.5 


Average Production per underground man-shift, raw coal ........ do. 14.7 17.3 


yetss e Pr Oduction per payroll man-shift, Taw coal eveoseeeceene do. 11.9 13.6 
=! Number Of men prorated in proportion to average daily production. 
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Summary , Mine 13 


Coal bed evoeeoeeoeoeneeoeeaneeaeeeneveeevnevevaeenee GOevoeveevneveveeeeeeveeeevessesneeeeeseevneeeveeees Pittsburgh 
Thickness of bed eeeoveevev0ee2e82eeveeeeeveevneaeeeeoeoeveeeoeeeeeseevoeees eevee eaenee 28 6 inches 96 
Thickness mined eeesneeoeevoovoeveeveeoevee@eaeeeevneeeveevoeevseeeeeeeeeeseeoeeveeeoesee@eoca@oeae ds do. 84 


Mobile loading 
Double unit Single unit 


Entries Entries 
Percent of mine production eseeeeveeveeeeeeeeeeeeeoeeseeeseweoeneeneeoneee @ 47.1 52.9 
Hours per shift @eeseoeaeeoee@e@seeeeveeaseseeaoseeseeseseoeeoeeeese#eeeoseeeeeeeeaeeaeeneoe @ 8 8 
Number of units @eeseeoeeoeeseoeoeeseeeweespeesoveeveseeeeeeewsedeaeseeweeevaeeansneoensee0e6ee e060 1 l 
Unit shifts per day eeooeaeoevoeeaevevueeoeeveseveeeveeveeeeweesoeoeveeveeseeeeewvesvneve1eneoe 6 3 6 
Average yield of clean coal .....ccccccccccccccccecee percent 93 93 
Average width of place @eeeeeeeaoeesvseeseeaweoevewveeeweeseaesveeeaeveese8ece © feet 16 16 
Number of places in set @eeeseseeoeeesesesveesvseseeseeseeeeeeeseoeeseeeeveeeseneses 8 8 8 
Average advance of working place per shift wsccccceceeee feet 16.2 . 
Average advance of working place, including crosscuts, 
per shift ee@eeseeaoeosooao @eeeoeeweeeseeensvseveesee@eseeveeaeeseeseseeeeeeeeeseeeeeee @ do. 21.3 
Emp loyees: 
In unit crews Le OE at een ep ee Ce ee gg nt de gt 57 72 
Supervisory and other underground ..ccccccccccccccccccoce 44 49 
Total 7 lees as ®esneouvueseeeevoeo peeves eveeeeevusvsvoevoeeeveeveevne eee @ 101 121 
Surfacel ®eeoseaeaeeaeeevseeveeseseeasvsveeaesoevseoeveewvneeaesesvseeeeeevevevsenveee8 6 16 eee 
Total charged to @eeeeeeeeveeevsevevseeaeeeaeaese@aesn@eeseoeeaeevesveeseeeseoeee e808 @ 117 138 
Average daily production, raw coal .occcccnccccccccsecee tons 2,244 2,520 
Average production per unit per shift, raw coal ........ do. 748 420 
Average production per man-shift in unit crew, 
raw coal @eeeaeoeoeaoe@oea#aeoeaedoenvoe Ceoesveeeveaeovoeveevseeveseveeeeeveeoeoeeoeeoeeg eee 8 do. 39.4 . 35.0 
Average production per underground man-shift, raw coal... do. 22.2 20.8 


Average production per payroll man-shift, raw coal ..... do. 19.2 18.3 
1/ Number of men prorated in proportion to average daily production. 
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Summar Mine 14 


Coal bed @eeaoe@es@e@eoevevseeene0ee2e02e2@2000e2e00828020@28080208080280828028000@000202808000000@202802080028002800208000280288080808808 Pittsburgh 
Thickness of bed eeeeeoeveoevo@aeveoeoeeaeaocoeeoeeoeseoeoeeveoeoeeeveeveeocv#svse7esee ene eee ae inches 96 


Thickness mined @e@eeoeoeeeeeaeeseeeneoeaoeesweoeoovaoeeeevnesveeeevevneoevgeenoevneoeonevn ee eee eo @ do. 84 


Mobile loading 
Double unit Single unit 


Entries Entries 
Percent of mine production @®eeeoeveeceseveaoevseoeneseveee0aeeeee02800808 8G Gee eG e@ @ 75.6 24.4 
Hours per shift @eeeseeaeeaoeae2edoeaesvpeeoeveee eve eoeocvoeeoeoee een eoaoeeeceseeaoneene8s @ 8 8 
Number of units @eeeeeoevegceeveenveoevoeveeeeeeeaeeeaesovoeeaeev v@Geoeo@e@e@oeeaeeneee eee 2 1 
Unit shifts per day @eseeeovoeveeevseosoevoesveea eeewepeceewpeeoveenv eeaeen7evneo1oceseod@ 8 6 3 
Average yield of clean coal ...rcccccscccccvvesesece percent 85 85 
Average width of place @eeeeoeeoaceaeve eevee evoeoec@eeveoeoeseaeovusesenr00200800800 feet 16 16 
Number of places in set @eeeeoeoeeaea oe eeeoeeseeaeeaecevaeeoeveeeeveaeceseoeeovsveeeee @ 10 5 
Average advance of working place per shift ...cccsceeee feet 13.1 - 
Average advance of working place, including crosscuts, 
per shift @eeeoeeeeeeseonoeaesvpeseveeoeoeoeeseeoeeaesve@e~@qse_aac eae ean ea1cea1oszse~scseecemcetmUc8tlce do. L7 <1 as 
Employees: 
In unit crews @eeeeseeaeeaseesaeae CGeeoeesesvse@*~seaseoeen ea ceoeeesensw oeean@*~sgneo1_enew enue ee 126 42 
Supervisory and other undergroundL/ ere Sales bieieieo es Bieeae ee ealee 67 22 
Total | HBcasanaae @®seeeoeoeaeeaeseneoeaeo eva eesvsneeaen CGeeoeeoeeseeoeensegegoawsceo~cesdonenu 8 e 193 64 
Surfacet eeoeoeoevoesveevseooveeeoeeaeeeaeevesvseaeeeveeevoseeneevneoeaeeoeoeane eo eoeaoeoaeneaeaeeene 8 38 12 
Total charged to @eeoeoa vse esnoaesvsoodoea e@eoeawsceseoaosoeaeneaeneoeaecdeo~seenueoean ee 6 @ 231 76 
Average daily production, raw coal ...cccccccccsccceseee tons 5,340 1,719 
Average production per unit per shift, raw coal ....... do. 890 573 
Average production per man-shift in unit crew, 
Taw coal @®@eeeoeeseeeoeeoeseseseeaeeeoaevsevneoeeeneevpesneeoeveveaeevseaeeaeneoneasvne1eec eee @ do. 42.4 40.9 
Average production per underground man-shift, raw coal. do. 27.7 26.9 
Average production per payroll man-shift, raw coal .... do. 23.1 22.6 


1/ Number of men prorated in proportion to average daily production. 
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APPENDIX II 
Previous Publications in the Series 
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56 pp. 
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58 pp. 


TOENGES, A. L., and MAIZE, E. R., Multiple-Shift Mechanical Mining in Some Bituni- 
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43 pp. 


TOENGES, A. L., MAIZE, E. R., and JONES, F. A., Multiple-Shift Mechanical Mining in 
Some Bituminous-Coal Mines. Progress Report 4: Extraction of Pillars With Mech- 
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